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FOREWORD 


A survey of the public health situation in Ohio today and consideration 
of the twenty-year cycles that have marked public health developments 
since 1880 convey the impression that we are approaching a new era of 
public health. 


In the past, a great deal of attention has been devoted to the problems 
of child life, and programs have been developed to benefit infants, pre- 
school and school children, only to see these same individuals subjected to 
the hazards of employment when they reached mature years. 


Today, studies are being made of many problems of adult health in- ° 
cluding occupational diseases, and many hazards have been removed that 
have not only reduced the incidence of accidents but also the incidence of 
occupational diseases. 


In accordance with the modern concept of public health and the offer- 
ing of material assistance in health matters to adults in the solution of all 
their health problems, an Adult Hygiene Division has been created in a 
reorganization of the Ohio Department of Health. Industrial hygiene 
activities, including the administration of the occupational disease report- 
ing law and the study of occupational diseases, logically fall within the 
scope of special health service to adults and are therefore directed by the 
Adult Hygiene Division. 


This industrial survey is believed to be an important milestone in the 
progress of protecting the worker’s health in Ohio. Limited expansion of 
the included data, which were collected on an adequate sample of Ohio 
industry, will serve as a guide to an evaluation of the problem and the 
establishment of a permanent industrial hygiene program by the Ohio 
Department of Health. 


\ 

Essentially, the Industrial Survey of Ohio records the number of 
workers engaged in various occupations and lists the raw materials and 
by-products used or created in proximity to the worker. No attempt has 
been made to evaluate the degree of harmfulness or harmlessness of 
proximity to a material or by-product, and no attempt has been made to 
establish threshold limits below the concentration of which liability to in- 
jurious exposure may be presumed to be negligible. It is therefore evident 
that proximity of a material or by-product cannot be used us a criterion ~ 
in the evaluation of an exposure in any industry listed herein. Only facts 
established by pre ise medical, chemical and engineering procedures can 


be used in reaching a conclusion regarding any given case. 


Classification of materials into fifty groups as listed in the appendix 
of this report is arbitrary and has been selected for the sake of uniformity 
with similar undertakings in other localities as well as for the purpose of 
reducing the total number of materials listed. Extension of these classifica- 
tions to include substances not herein mentioned can only be based on the 
plan followed in this work. 


(Signed) R. H. MarxwirtnH, M.D., 
Director of Health. 


CONTENTS 
‘ 
PAGE 
NIEME  O A  CU Gs ea cecaitcadeesssasecedeeen aan et ae 9 
ppoeress Of maustrial fygiene in Ohio... 5. oe. ccc cc ccc ee ccc ccescies prea & 
nan MRS MMNSE IE EELS BUREMES op) cGy has bie Oa sic’ Gece aS vas cote acc svccevcdeescas 26 
IE NIA RN oS he rahi big hore s Give bd Oe cigs bow eaecneosoacsmnne 28 
Type of industries surveyed.................-. EMAC ete ie P< Vea ok cee! 28 
erie ice ET TELIOED AE IMIS oe eee oe. Bh a ve och ae Sees se vcdecvasenes 32 
MUMMERS WUMPEAT IO DOUVISIONG oo reo woke doe bic Sa Fe cde bets wees vavseces ee es 
Comparison of large and small plants................. PORK SS Ae em 41 
Comuesison Of Ohio with Other states... 4. icc cs sc cba cacccceececwcba’ 42 
Material exposures by occupation and their controls................2000- 43 
RE RIDER yp or Oe sealed catia es a's Paces oe ung coe Gk ee ee 44 
Me emPTIREIGIN O18 OCUIDATUONS < coo 55s ca. ose w Wis daccorcivciiaeeie bie wns e oa ¥ Chea 47 
tee WEEE ER oe oes ce kc kw obs sO RUE PR as Cece vee wetanes 48 
MEM GRE SORES Sy gc 36 Peek ooo cs oes Cin woo 4K area AkOSS 51 
f Ghemieal and allied industries: 3.56.00 .2 2 Go ee ceca ec uee 54 
| LEV ESE COORG TG Cl 16% «Siete ctl Ripka OR lean CSR Rte” A cera aie renee 88 
IM aT ore wD a ne vigiek G kik lucie aealds orcnle, ata nbs v ekivee teen 106 
CMCC ARR aoe creat aor are sas artes sey Aaa Rao Cee aU 114 
cy RE UN Le OM RAN PSR MT gh Sihcgeacas Swi mae ion Seu eatteRe er tmeE > CoaraP RN 130 
Meatalomatistries: (except atom -atia Steel )\.5' «1.4: eee coe os bee boa Pelee 151 
Be eR ITP rr ghee cael gold (i iiaagtag tae ape Rw ene ue LEN ec iec ana raruypiny teiees 169 
rem Setaet v0 NIE THA CRLO Sores. asso Sky cisld asks a8 ves cele ROO ere Camere 174 
Paper. prating. and allied imdustries: .. 5. soak. eco cds odinp ec ee.s 184 
LESS ONG GRE RTE a SSI te SP Pea REE EG i aI ane AI 197 
LT WONT SSIES ag a es aa CR Sn ge ONO ern EU ee 209 
Other wmrscelianeous Mratiitiactaring 5 26.02 52a se os ee since ee ee awe 217 
Prsimedts dint Persotial SCT VICE... 3 cose. Gee Cade kcas te sabke Paton 237 
IS. Sah cca SG yd oA oi bi sl -v- Hor 9 Date 06 Sein PETS ORR Caro aOR ATE EE 240 
IIE Sa re a dia 's ca yin ain ecaiareso 4 Lie Go CR elo edlae vewe eee ens 246 
TABLES 

1. Number of plants and employees in Ohio industries and service groups 
ST VTREN (ea Diop ae a aa SL pc ce ec GA Ee 28 
2. Number and percentage of workers surveyed, by industry................. 32 
3. Percentage distribution of plants according to number of workers......... 33 
4. Percentage distribution of workers according to size of plants............ 34 

5. Counties with more than 10,000 gainfully employed workers in manu- 
Paeiemne ati mecratical industries) <2 aco. Pcs oie ed oe oe is bass 36 

6. Industrial welfare provisions (all plants surveyed)—Safety organiza- 
MM ga raccte ke os Ae ne aee a RE sel HAUT A COT URRED FoEE Seo es ph 5:4'5 37 
7. Industrial welfare provisions (all plants surveyed )—Medical provisions..... 39 
8. Industrial welfare provisions (all plants surveyed )—Disability statistics..... 40 

9. Industrial welfare service in plants with 100 or more workers as 


compared with plants having less than 100 workers—Ohio sur- 
vey, Virginia survey, and Maryland survey.........-...eeceeeeeeees 4] 


1 


2ia. 


Comparison of industrial health services in Ohio industries with 


similar data from five other states and a typical industrial area........ 42 

Total exposures to specified smmterials . 5.3205 vie cub os Use dwwea vee sarees 44 
1 otal: exposures to specified: materials. sr52% .+eu sce oni ete ee eeeee ions 44 
Percentage of exposed workers provided with control measures for 

specified materials (for all industries surveyed)............eeeeeeees 45 
Extraction of minerals—Exposure to specified materials................+. 51 
Coal mines—Exposure by occupation to specified materials...............- 52 

. Coal mines—Percentage of exposed workers provided with control 

qheasttes. for specified materials. isci~ sa sew cswaxasonow aga iecus heen 53 

Other mines—Exposure by occupation to specified materials.............. 53 
. Other mines—Percentage of exposed workers provided with control 

measures for-specified materials ic <-< isi<iaie soso sales okie oo ee sis ee eee 54 
Chemical and allied—Exposure to specified materials..................++- 55 
Charcoal and coke—Exposure by occupation to specified materials........ 57 

. Charcoal and coke—Percentage of exposed workers provided with 

control measures Tor Specified materials i. acc ss hs op esau xs h oa e 57 
Explosives and ammunition— Exposure by occupation to specified 

RATS RIAAS Sen 3 Maree egy one oicwic dP PaR eee A Ka Se CRM hE Reo EE 58 

. Explosives and ammunition—Percentage of exposed workers provided 

with control measures for specified materials................-20 000% 59 

Fertilizer factories—Exposure by occupation to specified materials........ 60. 
. Fertilizer factories—Percentage of exposed workers provided with 

control measures for specified materials..............:ecceececcecvees 61 

Paint and varnish—Exposure by occupation to specified materials......... 62 
. Paint and varnish—Percentage of exposed workers provided with con- 

Pol weastres.for Speciiied Mialeris is... i2). cess. apse aks ens aee Ue eee 64 
Petroleum products—Exposure by occupation to specified materials........ 64 
Petroleum products—Percentage of exposed workers provided with 

control measures for specified materials................c02eecceeeeee 66 
Rayon—Exposure by occupation to specified materials...............0000- 67 

. Rayon—Percentage of exposed workers provided with control measures 

TOr -Speciived materials: css ve ww os es es Rk ees Cle a eer ee 67 

Soap factories—Exposure by occupation to specified materials............ 68 
. Soap factories—Percentage of exposed workers provided with control 

measures tor specified materials +. <..< cosas cus oh Ul eS ae eae ie ean 70 

Blackings, cleaners, etc—Exposure by occupation to specified materials..... 71 
. Blackings, cleaners, etc.—Percentage of exposed workers provided 

with control measures for specified materials...........ccceceeeeeeees 72 

Chemicals (as such)—Exposure by occupation to specified materials....... 73 
. Chemicals (as such)—Percentage of exposed workers provided with 

control measures for specified materials.............e.cceesescees Ram Oa 

Dyestuffs, inks—Exposure by occupation to specified materials............ 76 
. Dyestuffs, inks—Percentage of exposed workers provided with con- 

trol measures for, specined MAteCIAlSs.. 4.405 sin de .sensees see es ere 

Matches—Exposure by occupation to specified materials............. Aiea cue 


. Matches—Percentage of exposed workers provided with control 


meastifes for specter MRIBTIAIS Heo 0 6. on aw Va second ts cea ies 80 
Patent medicines, drugs—Exposure by occupation te specified materials .... 82 


28a. Patent medicines, drugs—Percentage of exposed workers provided 


with control measures for specified materials...........eesceeee cece cc ok 
29. Other chemicals—Exposure by occupation to specified materials........... 84 
29a. Other chemicals—Percentage of exposed workers provided with con- 
trol measures for specified materials............ccceccesececs Pr gy 86 
30. Cigars and tobacco—Exposure by occupation to specified materials........ 87 
80a. Cigars and tobacco—Percentage of exposed workers provided with 
control measures for specified materials..............cccccccccce cece 88 
31. Clay, glass, and stone—Exposure to specified materials.................0. 89 
32. Brick and tile—Exposure by occupation to specified materials............. 90 
32a. Brick and tile—Percentage of exposed workers provided with con- 
tro measures tor Specified materials....cc..ccccccdctvscacvelescvocsces 91 
33. Glass factories—Exposure by occupation to specified materials............. 92 
33a. Glass factories—Percentage of exposed workers provided with con- 
trol measures for specified materials.............see00: PR Sg pasar 94 
34. Glass mirrors—Exposure by occupation to specified materials............. 96 
34a. Glass mirrors—Percentage of exposed workers provided with control 
MURINE TOME, BOPCEION GIDOTINIG ois wee cccck une ccctceceusivecs...,. 95 
35. Lime, cement, and artificial stone—Exposure by occupation to speci- 
IN gh a Seine OE eis aah Fes oe fon Seah ee Kae 6 we ee keer 97 
35a. Lime, cement, and artificial stone—Percentage of exposed workers 
provided with control measures for specified materials................ 98 
36. Marble and stone yards—Exposure by occupation to specified ma- 
i Airs Sica iP eu cide Ae biee KA COR dee ee Ree ae aV aes eeees CeaR tS 99 
36a. Marble and stone yards—Percentage of exposed workers provided with 
control measures for specified materials..........ccesecceesceees BARONE 
37. Potteries—Exposure by occupation to specified materials................., 100 
37a. Potteries—Percentage of exposed workers provided with control 
MN ERDTOR -PCCINCE. TNALETIANS. 5.2 oc bo ee ccedcdivecceteneasetes 0, 102 
38. Asphalt and roofing materialsk—Exposure by occupation to specified 
pS err e RSet Wdlans ca cose eae swahs REE RL AMS 103 
38a. Asphalt and roofing materials—Percentage of exposed workers pro- 
vided with control measures for specified materials............-...., 104 
39. Other clay, glass, and stone—Exposure by occupation to specified 
Ar Eas Gunic Ga See siwindes sind scene bekt de ashes ween 2 Gs 105 
39a. Other clay, glass, and stone—Percentage of exposed workers pro- 
vided with control measures for specified materials.............. ee 
40, Clothing—Exposure to specified materials.............cccceeeceeeees parece |) 
41, Gloves—Exposure by occupation to specified materials.............0+ 000 108 
’ 41a. Gloves—Percentage of exposed workers provided with control meas- 
eae Ree NEL: SIRROE IID 6 oo oe 6 aie) cc v dics 'nie'e)s 8nd vie-peld w'vie.ebciea,psiseiee 108 
42. Hats and caps—Exposure by occupation to specified materials............. 109 
42a, Hats and caps—Percentage of exposed workers provided with control 
qicastires for specified materials. . 0... ccc. coves cecccesccnduoe ste 109 
43. Shirts, collars, and cuffs—Exposure by occupation to specified materials... .- 110 
43a. Shirts, collars, and cuffs—Percentage of exposed workers provided 
with control measures for specified materials................-. tee 112 
44, Suits, coats, and overalls—Exposure by. occupation to specified materials..... 111 
44a. Suits, coats, and overalls—Percentage of exposed workers provided ; 
with control measures for specified materials...........cceceeeeeseees 112 


3 


45. Women’s light clothing—Exposure by occupation to specified materials..... 113 
45a. Women’s light clothing—Percentage of exposed workers provided 

with control measures for specified materials..............c+c0ceceee 118 
46. Fur goods—Exposure by occupation to specified materials..............+-. 114 
47, Other clothing—Exposure by occupation to specified materials............. 114 
48. Food and allied industries—Exposure to specified materials................ 115 
49. Bakeries—Exposure by occupation to specified materials.................. 116 
49a. Bakeries—Percentage of exposed workers provided with control meas- 

MNES LOM SPECHEG Materials. sacs eo eee ce ss ei ec ia aca 118 
50. Dairy products—Exposure by occupation to specified materials........... 117 
50a. Dairy products—Percentage of exposed workers provided with con- 

ifol measures for -soetined Waterless ooo soa Seca sks Sb eee ae ee eee 118 
51. Candy—Exposure by occupation to specified materials.............+...06. 119 
5la. Candy—Percentage of exposed workers provided with control meas- 

Lines ator specined-inateriais<: + < cc esac coe cae ee ee ee 119 
52. Flour and grain—Exposure by occupation to specified materials........... 120 
52a. Flour and grain—Percentage of exposed workers provided with con- 

frolemeastites: Lor speciied materials. 1 cas sewn dso Sains ee eee 121 
538. Slaughter and packing houses—Exposure by occupation to specified 

MALE IANS oie fron) Rone ois he aise OE ee SE SERRE OL eae Coe Rae eae 122 
58a. Slaughter and packing houses—Percentage of exposed workers pro- 

vided with control measures for specified materials.................4- 122 
54. Ice manufacture—Exposure by occupation to specified materials........... 123 
54a. Ice manufacture—Percentage of exposed workers provided with con- 

thol-meastures tor-specihied«materialss co.cc. csc: clase sie bite ma ile ie Geet 123 
55. Liquor, beer, and wine—Exposure by occupation to specified materials...... 124 
55a. Liquor, beer, and wine—Percentage of exposed workers provided with 

Control measure tor, speciiied materialS:.ccs. 6 csecusona we cease 125 
56. Soft beverages—Exposure by occupation to specified materials............ 126 
56a. Soft beverages—Percentage of exposed workers provided with con- 

trol méasutes for specified materials:..< ..605)5 6 os aed seein a ee 127 
57. Other foods—Exposure by occupation to specified materials............... 128 
57a. Other foods—Percentage of exposed workers provided with control 

iheaenres: T6r ‘Speciaed Mmaverinis. f.3e Ae af et wie se ees 129 
58. Iron and steel—Exposure to specified materials..............00.0s00cceeee 131 
59. Agricultural implements—Exposure by occupation to specified materials..... 132 
59a. Agricultural implements—Percentage of exposed workers provided 

with control measures for specified materials................... 2000. 133 
60. Automobile factories—Exposure by occupation to specified materials....... 134 
60a. Automobile factories—Percentage of exposed workers provided with 

control measurés for specified materials... .......... 0.5... si saek cee 136 
61. Blast furnaces and steel rolling mills—Exposure by occupation to 

SHECHICG “MAterinle si Vs fe Kc cea es Se ew ee ees 138 
6la. Blast furnaces and steel rolling mills—Percentage of exposed workers 

provided with control measures for specified materials................ 137 
62. Car and railroad shops—Exposure by occupation to specified materials..... 140 
62a. Car and railroad shops—Percentage of exposed workers provided with 

control measires for specified materials... 050.0 666 2k ae aes 141 
63. Ship and boat building—Exposure by occupation to specified materials..... 141 


{ 


63a. Ship and boat building—Percentage of exposed workers provided with 
control measures for specified materials. ..........c cece cece ece et ceces 141 
64. Foundries—Exposure by occupation to specified materials................. 142 
64a. Foundries—Percentage of exposed workers provided with control 
Men SMreS- BOF SHEELICN “SHALEFIAIS: © 5 Se occ cides viva Soe Cawieic taeda oes 144 
65. Welding, forging, and heat treating—Exposure by occupation to 
Re RSE 2 at a he dao doa oa OKs 146 
65a. Welding, forging and heat treating—Percentage of exposed workers 
provided with control measures for specified materials............... 148 
66. Machine shops—Exposure by occupation to specified materials............ 149 
66a. Machine shops—Percentage of exposed workers provided with control 
Gipmenres. Tor gnccried Materials. co c. s. Crds cise vac ledcccdeecs ccc: 150 
Metal industries (except iron and steel)—-Exposure to specified 
SARS ES Se AOE hte apn te eee Carino a -k Ge e @ DOF Sara Bee ae 152 
68. Brass Factories—Exposure by occupation to specified materials........... 154 
68a. Brass factories—Percentage of exposed workers provided with con- 
trol measures for specified. .materials...5.. nies ees ocd eee seen eeeee 153 
69. Clock and watch factories— Exposure by occupation to specified 
MER a Sarr <40r 7 cgi th oy ae tlc a poke seek CEes Poca ened ohae vedere 156 
69a. Clock and watch factories—Percentage of exposed workers provided 
with control measures for specified materials..............c0ce+ceeee 156 
70. Copper factories—Exposure by occupation to specified materials........... 157 
70a. Copper factories—Percentage of exposed workers provided with con- 
trol measures for: speciied: materials. oie. isc bee kine ba lowe oes 159 
71. Jeweiry—Exposure by occupation to specified materials................... 158 
7la. Jewelry—Percentage of exposed workers provided with control 
MPR Stree TOL BPSCiled MALETIANS Fie 5s is ais a aS ieee seas es bee 159 
72. Lead and zinc—Exposure by occupation to specified materials............ 160 
72a. Lead and zinc—Percentage of exposed workers provided with con- 
teGlo measures Lor. SPeCHied Materials sci. scciescicwose wes See v ee sine gee te 160 
73. Tin and enamelware—Exposure by occupation to specified materials... ... 161 
73a. Tin and enamelware—Percentage of exposed workers provided with 
control measures for specified materials............ceeseeeeceees,,.., 162 
74. Aluminum products—Exposure by occupation to specified materials........ 163 
74a. Aluminum products—Percentage of exposed workers provided with 
control measures for specified materials............i..cccsceesssccees 164 
75. Electroplating—Exposure by occupation to specified materials............. 165 
75a. Electroplating—Percentage of exposed workers provided with control 
aneubietts. Or SHeCHIER MIRETIAIS |... cs eee cc keds ce esscceveeee cc, 166 
76. Other—Exposure by occupation to specified materials................ 0000, 167 
76a. Other—Percentage of exposed workers provided with control measures 
ItGME MAINO SSO Orr ea eae ihe x cckGek Lemos Bebe aii’ 168 
7. Leather—Exposure to specified materials............... cece cece eee eeees 169 
78. Leather belts and goods—Exposure by occupation to specified materials..... 170 
78a. Leather belts and goods—Percentage of exposed workers provided with 
control measures for specthed materials... .... 2.2.00. o.oo, 170 
79. Shoes—Exposure by occupation to specified materials..................... 171 
79a. Shoes—Percentage of exposed workers provided with control measures 
MPN RIOR SERROE STNG ries aire wate a visa have eae kd YY Gace ve e's bs a's winery 173 
80. Tanneries—Exposure by occupation to specified materials...............-. 172 


5 


*® 


80a. Tanneries—Percentage of exposed workers provided with control 

measures for. spectied: nidtetigis...5 .0.+000% 2 «bee ehe vi seuamaerees 173 
81. Trunks and suitcases—Exposure by occupation to specified materials....... 174 
‘8la. Trunks and suitcases—Percentage of exposed workers provided with 

control measures for specified materiaid. 0 haa. <cusd 35 sss cuca weees 174 
82. Lumber and furniture—Exposure to specified materials................... 175 
83. Wood, wicker, and upholstered furniture—Exposure by occupation to 

SPECINEd MateHials, “ya ocacanckass cea ese alles Co eaT i ine ee 176 
88a. Wood, wicker, and upholstered furniture—Percentage of exposed 

workers provided with control measures for specified materials........ 176 
84. Metal furniture—Exposure by occupation to specified materials............ 178 
84a. Metal furniture—Percentage of exposed workers provided with con- 

trol _mieasutes tor epectiied materials =. (iss. os5.0c 6 ¢64)s wee eae eee 1774. 
85. Other furniture—Exposure by occupation to specified materials........... 180 
85a. Other furniture—Percentage of exposed workers provided with con- 

trl @éasures for: specified: materials. 5..55ss<n 5 onean voeo sweets 0 kes 182 
86. Planing and milling—Exposure by occupation to specified materials....... 181 
86a. Planing and milling—Percentage of exposed workers provided with 

control measures for specified materials, ....'05 5.45 vss bdo sone ok ape Si 182 
87. Other woodworking—Exposure by occupation to specified materials....... 182 
87a. Other woodworking—Percentage of exposed workers provided with 

control measures for specified materials... ..........-scsccccceseneces 184 
88. Paper, printing and allied—Exposure to specified materials...........++++: 18E 
89. Blank book and paper products—Exposure by occupation to specified 

CARTERS os Sete ea 5s pea eae SERS aes SUA OAT Rl can Cement 186 
89a. Blank book and paper products—Percentage of exposed workers pro- 

vided with control measures for specified materials..............++55 187 
90. Paper and pulp mills—Exposure by occupation to specified materials. ....- 188 
90a. Paper and pulp mills—Percentage of exposed workers provided with 

control measures for specified materials...........ssseeessececs teers 189 
91. Paper box factories—Exposure by occupation to specified materials......-- 190 
91a. Paper box factories—Percentage of exposed workers provided with 

control measures for specified materials............0cceeeeeeeee teres 191 
92. Engraving and photographic work—Exposure by occupation to speci- 

HGH Senter gale ey 5 ais caer ave ake POR Gaede eee ero 192 
92a. Engraving and photographic work—Percentage of exposed workers 

provided with control measures for specified materials.............++- 193 
93. Printing and publishing—Exposure by occupation to specified materials..... 194 
93a. Printing and publishing—Percentage of exposed workers provided 

with control measures for specified materials..............ceeeeeeees 196 
4. Textile—Exposare to: specified. materials... ..3%,4. sa.5s <0. teeksa eens savor 198 
95. Cotton goods—Exposure by occupation to specified materials............. 199 
95a. Cotton goods—Percentage of exposed workers provided with control 

meastifes tO specified: MBtETIONS. <. .icsasc ck bu Sess wntinnstenenweaeee eke 200 
96. Knit goods—Exposure by occupation to specified materials................ 200 
97. Textile dyeing and finishing—Exposure by occupation to specified 

qnabersnie: 5.5. e ke cece s (eae Gee Lk MENGES VLEs wee Rta a RE ene 201 
97a. Textile dyeing and finishing—Percentage of exposed workers pro- 


vided with control measures for specified materials...............006. 203 


6 


98. 
98a. 


99. 
100. 
100a. 


101. 


Woolen and worsted—Exposure by occupation to specified materials... .... 202 
Woolen and worsted—Percentage of exposed workers provided with 

eontrol- measures ‘for specified materials. ..... Si csc css ec wceescloees 203 
Embroideries and laces—Exposure by occupation to specified materials, __, 204 
Tents and awnings—Exposure by occupation to specified materials... |... 204 


Tents and awnings—Percentage of exposed workers provided with 
control measures for specified materials..............cceeeeeees 205 


eeeee 


Mattresses and bedding—Exposure by occupation to specified materials... ,, 


10la. Mattresses and bedding—Percentage of exposed workers provided 

with control measures for specified materials................255,0.., 206 
102. Other textiles—Exposure by occupation to specified materials............ 207 
102a. Other textiles—Percentage of exposed workers provided with control 

MINOR: BOP BOSC -INGLETIAIG: ooh e ks ensue scenes ecetiees oo: 208 
108. Rubber—Exposure to specified materials..............00.eeeecceeeee ieee 209 
104. Rubber tires—Exposure by occupation to specified materials.............. 210 
104a. Rubber tires—Percentage of exposed workers provided with control 

MIBAstIGeS fOr SUCCINIC: MALCLIOIS. Gales oc c.cicg cinle c ole Gd sv ace cb eines. cock 210 
105. Other rubber factories—Exposure by occupation to specified materials... .. 212 
105a. Other rubber factories—Percentage of exposed workers provided with 

control measures for specified materials. ..........ccccceccccces cece 214 
106. Miscellaneous manufacturing—Exposure to specified materials............. 215 
107. Brooms and brushes—Exposure by occupation to specified materials....... 216 
107a. Brooms and brushes—Percentage of exposed workers provided with 

eontro) measires tor specified materials... 005... cs wee ce Bek biela ke ce AT 
108. Electrical machinery—Exposure by occupation to specified materials....... 218 
108a. Electrical machinery—Percentage of exposed workers provided with 

control measures for specified materials..............c.ccecccceccccs 220 
109. Instruments—Exposure by occupation to specified materials............... 222 
109a. Instruments—Percentage of exposed workers provided with control 

Meemmres tr EMeCiied MALETIONS. ... 0. cv ence caccsecueccaceepaetescae 221 
110. Gas and electric fixtures—Exposure by occupation to specified ma- 

NCo 1] Gs Sab orn n dear aiiliradt Paani PAA ALUM Hinge obi tere nae aaa ie Cantos 223 
110a. Gas and electric fixtures—Percentage of exposed workers provided 

with control measures for specified materials................c00 cece. 226 
111. Storage batteries—Exposure by occupation to specified materials.......... 224 
{lla. Storage batteries—Percentage of exposed workers provided with con- 

trol measures for specified materials........ ERED ORE ee Pir a FLL 227 
112. Dental supplies—Exposure by occupation to specified materials........... 228 
112a. Dental supplies—Percentage of exposed workers provided with control 

Sermnwved COr -GDECINeH IMIALCTIAIS. «<5. cava ve ct nsiscw nue sdaeeswekeseee 229 
113. Optical goods—Exposure by occupation to specified materials........-.... 230 
118a. Optical goods—Percentage of exposed workers provided with control 

measures for specified materials.........0..ccccsccccccccccccccateees 230 
114, Signs (non-electrical) —-Exposure by occupation to specified materials...... 231 
114a. Signs (non-electrical)—Percentage of exposed workers provided with 

control measures for specified materials............-cceceeeecee teers 233 
115. Toys and unclassified novelties—Exposure by occupation to specified 

EE at Elan: Masel M6 oF Apter SER wwe eae 06 xR Re LAE Siteeaee 232 
115a. Toys and unclassified novelties—Percentage of exposed workers pro- 

vided with control measures for specified materials............... eis eee 


7 


116. Other manufacturing plants—Exposure by occupation to specified 


AMALETIAIS’ 55 TSG. se eta ae noo a DN teas tes Ree Tinie nee 
116a. Other manufacturing plants—Percentage of exposed workers pro- 
vided with control measures for specified materials................... 
117. Garages—Exposure: to: spetified materiale... 65 5.) Soe. esc psec e bade cebes 
117a. Garages—Percentage of exposed workers provided with control 
measures: t0n, specihed “materials .:.:si1< ec crests eee ee ats Sinan ase 
118. Domestic and personal service—Exposure to specified materials............ 
119. Domestic and personal service—Exposure to specified materials............ 
119a. Laundries—Percentage of exposed workers provided with control 
qmieastites tor -specihed materials..c 005.55 25 ec eens ne oe so eee 
119b. Dry cleaning and dyeing—Percentage of exposed workers provided 
with control measures for specified materials.............0cceeceees 
120. Materials in each industry or service group surveyed to which 10 
per cent or more workers were exposed............scccccecccceceecs 
121. Number and percentage of persons exposed to some of the important 
materials: in: the -satiple studied as: SisAc oa oes Soca wa eae eb eee 
122. Expected number of persons in Ohio exposed to indicated materials 
based on: data obtaimedinrthe Surveys ce. ioc cece ie ba Seca e en 
ILLUSTRATIONS 
Mionile AnGistriat oyeione IADOTAtGLy cs 6. 5a cs sue soles scams a eas Oe oes cee eee 
Percentage distribution of plants and workers in manufacturing industries 
according to the number of workers employed...............cc.ceeceeseees 
APPENDIX A 
USUI TI Sets sss chs sa fata ce shawna eas SoGIS ees ea Coiore le alas ale WTSIESS WSR ial Sate ITE Bins Ge mee ae ee 
Incusttial health service Matas sc. i.2-:cvis vane ease ae seas ka kee eee ae 
WOK POON Vata. cas nc soap dew Oka) eee bowed eeea Le Ren CAEL 
Table I—Examples of industries included under each minor industrial 
OUAS sit cane 3 sic Sl oe DADE TOS VEN STE SEL UR ee ee ER EN Es Ce 
aaplell-~Mator-material classitication., 4c. \svc.b ace or sv ceiswe oon vin va 6 Ouse Sabon 
Table III—Example of products included under each major material classi- 
HCAUOET Sst caieats boa aaa aes SENS AL sic ees OTE SD vee La ee 
Table IV—Material classification (alphabetical list)................ cece ecco 
Table V—Occupations encountered in each minor industrial group............. 


INTRODUCTION 


HE environment wherein a person spends much of his life, be it in 
his home or workplace, must of necessity influence his physical 
and mental health. The. study of the relationship of the work- 
place to the worker’s health is not new. Bernardino Ramazzini, 

founder and patron saint of industrial medicine, as early as the seventeenth 
century investigated and reported upon almost every industrial process of 
that time and the diseases resulting therefrom. 

Today, modern industry with its complexities and ramifications offers 
a multitude of hazards which, unless properly controlled, may adversely 
affect the health of the workers. Not only does industrial environment 
carry the hazards of accidents and specific occupational diseases; it also 
increases the incidence of other diseases such as tuberculosis, pneumonia, 
heart disease, and the degenerative conditions. 

The 1930 census showed more than 49 million gainfully employed 
workers in the United States. Of these, 15 million were employed in 
the manufacturing, mechanical, and mineral industries where physical and 
chemical dangers constantly threaten the worker. According to that cen- 
sus there were more than two and a half million gainful workers in Ohio. 
Of these, almost a million were employed in occupations where potential 
health hazards are known to exist. Industrial hygiene, therefore, is a 
major health problem, particularly in Ohio which is one of the foremost 
industrial states. 

The economic significance of Industrial Hygiene must not be over- 
looked. It has been stated that each wage earner in the manufacturing, 
mechanical, and mining industries represents the support of four persons. 
Thus at least one-half of the population of this country is directly affected 
from an economic viewpoint by the health of the workers in these in- 
dustries. 

Large industrial organizations realizing the importance of, and the 
benefit to be derived from an industrial hygiene program are economically 
able to offer this service to their employes. It has been proved that estab- 
lishments of less than about 500 employes are usually not economically 
able to cope with industrial hygiene problems unassisted. More than sixty 
per cent of workers are employed in plants falling in this classification. 
Therefore, it is obvious that this important health function must become 
the duty of some official agency such as the state or local department of 
health. 
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In order to lay the foundation for an effective industrial hygiene pro- 
gram a knowledge must be obtained of the scope and nature of certain 
existing conditions such as general welfare provisions, exposures to spe- 
cific materials by occupation and industry, and operating methods of con- 
trol. Experience has shown that this knowledge can be obtained best by 
a preliminary survey of an adequate sample of industries. From the data 


acquired in the survey an estimate of the total number of workers exposed 


to specific materials and the occupations and industries wherein these ex- 
posures occur can be reached. This publication records and summarizes 
the data acquired in a survey of those industries in Ohio where actual or 
potential health hazards are known or suspected to exist. Other pertinent 
information intimately associated with the analysis of this survey and of 
importance in the evaluation of Ohio’s Industrial Hygiene Problem is 
included. 


THE PROGRESS OF INDUSTRIAL HYGIENE IN OHIO 
HistortcAL Notes—LAws—ACTtIVITIES 


The history of industrial hygiene activities in Ohio extends back more 
than half a century. The importance of maintaining the health of the 
workers in Ohio was recognized as early as 1886 when the First Annual 
Report of the Ohio State Board of Health announced that a standing 
Committee on Hygiene of Occupation and Railway Sanitation had been 
appointed by the president of the board. The chairman of this committee, 
Dr. John D. Jones, of Cincinnati, gave a report, “The Effect of Occupation 
Upon the Health of Individuals,’ which was subsequently published in 
the Second Annual Report of the Ohio State Board of Health (1887). 
It discussed dangers encountered by lead workers, barrel-fillers, file cut- 
ters, saw makers, tool makers, wool and cotton workers, and employes in 
gas works. This report also touched upon fresh air and light and showed 
by a table adopted from Dr. William Ogle of London, England, the mean 
annual death rate of males in various occupations. Subsequent annual 
reports were rendered by this committee for several years. 

In 1gi0, the State Bureau of Vital Statistics published annual tables 
of occupation against causes of death. These tables were continued until 
IQI4. 

In 1912, the Industrial Commission was created and the administra- 
tive and executive functions of industrial hygiene were administered by 
the Department of Factory Inspection. 

In 1913, the Legislature of the State of Ohio passed two bills of 
extreme importance to the progress of industrial hygiene. The first of 
these, House Joint Resolution No. 12, authorized and directed the State 
Board of Health to make an investigation of occupational diseases and 
industrial hygiene. A copy of this resolution follows: 


(House Joint Resolution No. 12.) 
Laws of Ohio, 1913, Vol. 103, p. 975. 
JOINT RESOLUTION 


Authorizing and directing the state board of health to make an 
investigation of occupational diseases. 


Wuereas, The employment of men and women in certain occupations 
is known to be attended with more than ordinary danger to health, giving 
rise to what is known as “occupational diseases’, and 


II 
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Wuereas, Unnecessary sickness and shortening of life, from what- 
ever cause, is a serious loss and of grave concern to the state and to all 
the people, and 


WHEREAS, It is believed to be possible, by public education and by 
the enforcement of proper measures, to largely prevent unnecessary sick- 
ness and premature death among employes in various trades and occupa- 
tions, therefore, 


Be it resolved by the General Assembly of the State of Ohio, That 
the state board of health, is hereby authorized and directed to make a 
thorough investigation of the effect of occupations upon the health of 
those engaged therein with special reference to dust and dangerous chem- 
ical and gases, to insufficient ventilation and lighting, and to such other 
unhygienic conditions as in the opinion of said board may be specially 
injurious to health, and to report to the next general assembly the results 
of such investigation, with such recommendations for legislative or other 
remedial measures as it may deem proper and advisable. 


Be it further resolved, That the finance committee of the House and 
the Senate be requested to place in the general appropriation bill an appro- 
priation of $7,000 for the year 1913 and $7,000 for the year 1914 for 
carrying on the above work by the state board of health. 


C. L. SWAIN, : 
Speaker of the House of Representatives. 


HUGH L. NICHOLS, 
President of the Senate. 
Adopted February 13th, 1913. 


In the same year, an act (O. L. V. 103, p. 184) was passed by the 
Legislature to require the reporting of certain occupational diseases to 
the State Board of Health by every physician in the State attending, or 
called upon to visit, a patient whom he believed to be suffering from 
occupational poisonings. This act was amended February 4, 1920, and 
follows in its present form: 


Be it enacted by the General Assembly of the State of Ohio: 


mec. 1243-1. Every physician in this state attending on or called in 
to visit a patient whom he believes to be suffering from poisoning from 
lead, phosphorus, arsenic, brass, wood alcohol, mercury or their com- 
pounds, or from anthrax or from compressed air illness and such other 
occupational diseases and ailments as the state department of health shall 
require to be reported, shall within forty-eight hours from the time of 
first attending such patient send to the state commissioner of health a 
report stating: 


(a) Name, address and occupation of patient. 

(b) Name, address and business of employer. 

(c) Nature of disease. 

(d) Such other information as may be reasonably required by 
the state department of health. 


The reports herein required shall be made on, or in conformity with, 
the standard schedule blanks hereinafter provided for. The mailing of 
the report, within the time required, in a stamped envelope addressed to 
the office of the state commissioner of health shall be a compliance with 
this section. 


Sec. 1243-2. The state department of health shall prepare and furnish, 
free of cost, to the physicians included in the preceding section, standard 
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schedule blanks for the reports required under this act. The form and 
2 ys of such blanks shall be determined by the state department 
of health. 


Sec. 1243-3. ‘Reports made under this act shall not be evidence of 
the facts therein stated in any action arising out of the disease therein 
reported. 


Sec. 1243-4. It shall furthermore be the duty of the state department 
of health to transmit a copy of all such reports of occupational disease 
to the proper official having charge of factory inspection. 


Sec. 1243-5. Whoever being a physician practicing in the state of 
Ohio neglects or refuses to make and transmit to the state commissioner 
of health any report provided for in Section 1243-1 of the General Code 
shall be fined not to exceed one hundred dollars or imprisoned for not to 
exceed ninety days, or both, but no person shall be imprisoned under this 
section for a first offense and the prosecution shall always be as and for a 
first offense unless the affidavit upon which the prosecution is instituted 
contains the allegation that the offense is a second or repeated offense. 


-Note—In addition to the diseases or disabilities provided for in 
Section 1243-1 of the above law, the regulations passed by the Public 
Health Council on February 27, 1920, provide in Regulation 2 for the 
reporting of “any diseases or disability contracted as a result of the 
nature of the person’s employment, including the following diseases or 
disabilities and not excluding others: 


Anilin poisoning Bisulphide of carbon Naphtha poisoning 
poisoning 
Benzine (gasoline) ‘Carbon monoxide poison- Natural gas poisoning 
poisoning ing 
Benzol poisoning Dinitrobenzene poisoning Turpentine poisoning 


The same Legislature which passed the preceding laws added another 
milestone to industrial hygiene progress when it enacted the so-called “Lead 
Law” (O. L. 103, p. 819) which placed the reporting features under the 
supervision of the State Board of Health, and provided protection against 
lead poisoning and for monthly physical examinations of the workers. In 
accordance with the aforementioned laws, a division of occupational dis- 
ease was established in the State Board of Health on May 15, 1913. 

In compliance with Joint House Resolution No. 12, quoted previously, 
Dr. E. R. Hayhurst and his associates made a detailed survey of indus- 
trial hygiene and occupational diseases. The data gained in this survey 
was printed in a 438-page volume entitled “A Survey of Industrial Health- 
Hazards and Occupational Diseases in Ohio” and was officially reported 
to the Legislature in February, 1915. This report covered 1,067 work- 
places employing 235,984 wage-earners, or about half of those industrially 
employed in the State. Coal mining, transportation, mercantile work, and 
the professions were not included in the report. 

Concurrent with these activities of the Department of Health, the 
Industrial Commission (whose administrative functions are now carried 
on by the Department of Industrial Relations, and educational functions 
by the Division of Safety and Hygiene), was devising various safety and 
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health codes for factories and workshops, foundries, potteries, metal and 
woodworking industries, elevators, explosives, etc. 


The accumulation of experience regarding occupational diseases by 
the Department was used as the basis for a schedule of diseases to be 
compensated similarly to industrial accidents through a Legislative Act 
passed April 20, 1921 (O. L. V. 109, p. 181). This schedule included a 
list of 15 afflictions as follows: (1) Anthrax, (2) Glanders, (3) Lead 
poisoning, (4) Mercury poisoning, (5) Phosphorus poisoning, (6) Arsenic 
poisoning, (7) Poisoning by benzol or by nitro and amido-derivatives of 
benzol (dinitro-benzol, aniline and others), (8) Poisoning by gasoline, 
benzine, naphtha, or other volatile petroleum products, (9) Poisoning by 
carbon bisulphide, (10) Poisoning by wood alcohol, (11) Infection or 
inflammation of the skin on contact surfaces due to oils, cutting compounds 
or lubricants, dust, liquids, fumes, gases or vapors, (12) Epithelioma- 
cancer or ulceration of the skin or of the corneal surface of the eye due 
to carbon, pitch, tar or tarry compounds, (13) Compressed air illness, 
(14) Carbon dioxide piosoning, and (15) Brass or zinc poisoning. 

The Legislature of 1921 also empowered the Industrial Commission 
to investigate and ascertain the hazards productive of the fifteen diseases 
specified so that, while funds were set aside for immediate compensation 
purposes, the Commission, after July 1, 1924, would be enabled to classify 
occupations and industries according to the degree of hazard found in 
each in order to fix premium rates to provide an adequate fund for com- 
pensation payments in the future. The Commission was also empowered 
to “employ and detail to such (investigative) work such physicians, ex- 
aminers, clerks and assistants as shall be necessary”. However, on ac- 
count of the failure to provide sufficient funds for this purpose only one 
part-time physician was employed to make these special investigations, 
outside of what could be done by the regular medical examining staff 
employed for accident claims. This necessarily resulted in investigating 
only cases of special controversial nature, some of which had to be turned 
over to outside specialists. The plan referred to above was changed to a 
flat rate of $0.01 on each $100 payroll, the industry rate having been. 
found too cumbersome. This was continued to July 1, 1937, when the 
rate was raised to $0.02 on each $100 payroll to meet the expected in- 
crease in claims due to the inclusion of Silicosis in the compensable 
schedule. | 


Owing to the fact that there was in the state an apparent over- 
lapping of duties of the Department of Industrial Relations and the State 
Department of Health because of the passage of this Occupational Dis- 
ease Compensation Act in 1921, an advisory letter was obtained from the 
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Attorney General, September 12, 1921, differentiating the duties of the 
two Departments and laying down those of the Department of Health as 
follows: “Seemingly the duty of your Department is to observe and 
study all diseases that might later of necessity come to be classified with 
occupational diseases * * *” and suggesting that a convenient workable 
inter-departmental arrangement should be devised to avoid duplication of 
occupational disease reports by physicians to the two Departments. This 
feature was then worked out between the Departments. 

In July, 1929, three more occupational diseases, namely, (1) manga- 
nese dioxide poisoning, (2) radium poisoning, (3) tenosynovitis of the 
flexor or extensor muscles of the hand, and prepatellar bursitis were 
added to the compensable schedule. In July, 1931, chrome ulceration, 
potassium cyanide poisoning, and sulphur dioxide poisoning were added 
and on July 31, 1937, silicosis became the twenty-second compensable 
occupational disease in Ohio. 

Due to the technicalities contained in Workmen’s Compensation Law 
pertinent to compensable occupational diseases, the following sections 
are reproduced: 


Sec. 1465-68a.* (Compensation of disabled employee or dependents; 
who entitled. Compensable occupational diseases; schedule.) Every em- 
ployee who is disabled because of the contraction of an occupational dis- 
ease as herein defined, or the dependents of an employe whose death is 
caused by an occupational! disease as herein defined, shall, on and after 
July 1st, 1921, be entitled to the compensation provided by sections 1465-78 
to 1465-82, inclusive, and section 1465-89 of the General Code, subject to 
the modifications hereinafter mentioned; provided that no person shall be 
entitled to such compensation unless for ninety days next preceding the 
contraction of the disease the employee has been a resident of the state 
of Ohio or for ninety days next preceding the contraction of the disease 
has been employed by an employer required by the workmen’s compensa- 
tion law of Ohio to contribute to the occupational disease fund of Ohio 
for the benefit of such employee, or to compensate such employee directly 
under the provisions of section 1465-69 of the General Code. 


The following diseases shall be considered occupational diseases and 
compensable as such, when contracted by an employee in the course of 
his employment in which such employee was engaged at any time within 
twelve months previous to the date of his disablement and due to the 
nature of any process described herein: 


SCHEDULE 
Description of disease or injury Description of process 
1. Anthrax. Handling of wool, hair, bristles, hides 
and skins. 
2. Glanders. Care of any equine animal suffering from 
glanders; handling carcass of such 
animal. 


* As amended effective July 31, 1937. 


Description of disease or injury 
8. Lead poisoning. 


4, Mercury poisoning. 

5. Phosphorus poisoning. 

6. Arsenic poisoning. 

7. Poisoning by benzol or by nitro and 
amido-derivatives of benzol (dinitro- 
benzol, anilin and others). 

8. Poisoning by gasoline, benzine, 
naphtha, or other volatile petroleum 
products. 

9. Poisoning by carbon bisulphide. 

10. Poisoning by wood alcohol. 

11. Infection or inflammation of the skin 
on contact surfaces due to oils, cut- 
ting compounds or lubricants, dust, 
liquids, fumes, gases or vapors. 

12. Epithelioma cancer or ulceration of 
the skin or of the corneal surface of 
the eye due to carbon, pitch, tar or 
tarry compounds. 

13. Compressed air illness. 

14, Carbon dioxide poisoning. 

15. Brass or zinc poisoning. 

16. Manganese dioxide poisoning. 
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Description of process 


Any industrial process involving the use 
of lead or its preparations or com- 
pounds. 


Any industrial process involving the use 
of mercury or its preparations or 
compounds. 


Any industrial process involving the use 
of phosphorus or its preparations or 
compounds. 


Any industrial process involving the use 
of arsenic or its preparations or com- 
pounds. 


Any industrial process involving the use 
of benzol or a nitro- or amido-deriva- 
tive of benzol or its preparations or 
compounds. 


Any industrial process involving the use 
of gasoline, benzine, naphtha, or other 
volatile petroleum products. 


Any industrial process involving the use 
of carbon bisulphide or its prepara- 
tions or compounds. 


Any industrial process involving the use 
of wood alcohol or its preparations. 


Any industrial process involving the 
handling or use of oils, cutting com- 
pounds or lubricants, or involving con- 
tact with dust, liquids, fumes, gases 
or vapors. 


Handling or industrial use of carbon, 
pitch or tarry compounds. 


Any industrial process carried on in com- 
pressed air. 


Any process involving the evolution or 
resulting in the escape of carbon 
dioxide. 


Any process involving the manufacture, 
founding or refining of brass or the 
melting or smelting of zinc. (109 
v. 183.) 


‘Any process involving the grinding or 
milling of manganese dioxide or the 
escape of manganese dioxide dust. 


Description of disease or injury 
17. Radium poisoning. 


18. Tenosynovitis and prepatellar bursitis. 


19. ‘Chrome ulceration of the skin or 


nasal passages. 


20. Potassium cyanide poisoning. 


21. Sulphur dioxide poisoning. 


Silicosis. (Silicosis shall mean a dis- 
ease of the lungs caused by breathing 
silica dust (silicon dioxide) pro- 
ducing fibrous nodules, distributed 
through the lungs and demonstrated 
by x-ray examination or by autopsy.) 
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Description of process 


Any industrial process involving the use 
of radium and other radio active sub- 
stances, in luminous paint. 


Primary tenosynovitis characterized by a 
passive effusion or crepitus into the 
tendon sheath of the flexor or ex- 
tensor muscles of the hand, due to 
frequently repetitive motions or vibra- 
tion or prepatellar bursitis due to con- 
tinued pressure. 


Any industrial process involving the use 
of or direct contact with chromic acid 
or bichromates of ammonium, potas- 
sium or sodium or their preparations. 


Any industrial process involving the use 
of or direct contact with potassium 
cyanide. 


Any industrial process in which sulphur 
dioxide gas is evolved by the expan- 
sion of liquid sulphur dioxide. 


Nothing in this act shall entitle an em- 
ployee or his dependents to compensa- 
tion, medical treatment, or payment of 
funeral expenses for disability or 
death from silicosis, unless the em- 
ployee has been subject to injurious 
exposure to silica dust (silicon dioxide) 
in his employment in Ohio preceding 
his disablement, for periods amount- 
ing in all to at least five years, some 
portion of which shall have been after 
the effective date of this act. 

Compensation, medical, hospital and 
nursing expenses on account of silicosis 
shall be payable only in the event of 
temporary total disability, permanent 
total disability, or death, and only in 
the event of such disability or death 
resulting within one year after the 
last injurious exposure; provided that 
in the event of death following con- 
tinuous total disability commencing 
within two years after the last injuri- 
ous exposure, the requirement of death 
within two years after the last injuri- 
ous exposure shall not apply. 

the event that an employee has been 

subject to injurious exposure to silica 

dust (silicon dioxide) in his employ- 
ment in Ohio for periods amounting 
in all to at least five years after the 
effective date of this act, such com- 
pensation shall be paid in accordance 

with the provision of sections 1465-79, 

1465-81 and 1465-82 of the General 

Code; but in the event that such ex- 

posure after the effective date of this 


In 


Description of disease or injury Description of process 


Silicosis— (Continued) act shall have amounted to less than 
five years, then the maximum aggre- 
gate amount payable for disability, 
death, or disability and death shall not 
exceed the sum of five hundred dollars 
plus fifty dollars for each calendar 
month which may elapse after the 
effective date of this act before the 
month in which disability shall begin 
but shall not exceed, in any event, the 
sum of three thousand dollars. 

Claims for compensation on account of 
silicosis shall be forever barred unless 
application shall have been made to 
the industrial commission within one 
year after total disability began or 
within six months after death. 

Nothing in this act shall entitle an em- 
ployee or his dependents to compensa- 
tion, medical, hospital and nursing ex- 
penses or payment of funeral expenses 
for disability or death due to silicosis 
in the event of the failure or omission 
on the part of the employee truthfully 
to state, when seeking employment, 
the place, duration and nature of 
previous employment in answer to an 
inquiry made by the employer. 

The industrial commission shall appoint 
three referees to be known as “sili- 
cosis referees” who shall be licensed 
physicians in good professional stand- 
ing who have by special duty, or ex- 
perience, or both, acquired special 
knowledge of pulmonary diseases and 
at least one of said physicians shall be 
a roentgenologist. Before awarding 
compensation for disability or death 
due to silicosis, the industrial commis- 
sion shall refer the claim to the sili- 
cosis referees. for examination and 
recommendation with regard to the 
diagnosis, the extent of disability and 
other medical questions conected with 
the claim. An employee shall submit 
to such examinations, including clin- 
ical and x-ray examinations, as the 
commission may require. The com- 
mission may designate a duly licensed 
physician, a pathologist, or such other 
specialist as may be deemed necessary, 
to make an autopsy examination and 
tests to determine the cause of death 
and -certify written findings to the 
silicosis referees. In the event that an 
employee refuses to submit to exam- 
inations, including clinical and x-ray 
examinations, after notice from the 
commission, or in the event that a 
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Description of disease or injury Description of process 


Silicosis— (Concluded) claimant for compensation for death 
due to silicosis fails to produce neces- 
sary consents and permits, after notice 
from the commission, so that such 
autopsy examination and tests may be 
performed, then all rights for com- 
pensation shall thereupon be forfeited. 
The reasonable compensation of said 
silicosis referees and of such specialists 
and the expenses of examinations and 
tests shall be paid, if the claim is al- 
lowed, as part of the expenses of the 
claim, and otherwise form the surplus 
fund. 


Sec. 1465-68b. (Who entitled to rights and benefits and subject to 
liabilities and penalties. Collection, administration and disbursement of 
fund.) Every employee mentioned in the next preceding section and the 
dependent or dependents of such employee and the employer or employers 
of such employee shall be entitled to all the rights, benefits and im- 
munities and shall be subject to all the liabilities, penalties and regula- 
tions provided for injured employees and their employers by sections 
1465-44 to 1465-108, General Code, inclusive, save and except section 
1465-90, General Code, which shall not apply to any case involving occu- 
pational disease, and also subject to such other modifications or exemptions 
hereinafter provided. 


The industrial commission shall have all of the powers, authority and 
duties with respect to the collection, administration and disbursement of 
the state occupational disease fund as are provided for in sections 1465-44 
to 1465-108, General Code, inclusive, providing for the collection, adminis- 
tration and disbursement of the state insurance fund for the compensation 
of injured employees. (109 v. 185.) 

Sec. 1465-72b. (Claims for compensation in occupational disease; to 
whom made.) In all cases of occupational disease, or death resulting 
from ocupational disease, claims for compensation shall be forever barred, 
unless, within four months after the disability due to the disease began, 
or six months after death occurred, application shall be made to the in- 
dustrial commission of Ohio, or to the employer in the event such em- 
ployer has elected to pay compensation direct, except in such cases as 
are provided for in Section 1465-82, subdivision 4, General Code (Effec- 
tive August 16, 1987.) 


In addition to its other duties the Bureau is occasionally called upon 
to determine whether particular employment of minors (O. L. V. 103, 
p. 912) and of children (O. L. V. 103, p. 911) shall be prohibited in 
certain occupations. Authority for these rulings is embodied in the fol- 
lowing laws: 


Sec. 18008. (Board shall determine whether particular employment 
of minors shall be prohibited.) The state board of health may, from time 
to time, after a hearing duly had, determine whether or not any par- 
ticular trade, process of manufacture or occupation in which the employ- 
ment of children under the age of sixteen years is not already forbidden 
by law, or any particular method of carrying on such trade, process of 
manufacture or occupation, is sufficiently dangerous to the lives or limbs 
or injurious to the health or morals. of children under sixteen years of 
age to justify their exclusion therefrom. No child under sixteen years 
of age shall be employed, permitted or suffered to work in any occupation 
thus determined to be dangerous or injurious to such children. There 
shall be a right of appeal to the common pleas court from any such deter- 
mination. (103 vy. 912.) 
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Sec. 18007-4. (‘Board may determine whether employment of children 
shall be prohibited in certain occupations.) The state board of health 
may, from time to time, after hearing duly had, determine whether or not 
any particular trade, process of manufacture or occupation, in which the 
employment of children under eighteen years of age is not already for- 
bidden by law, or any particular method of carrying on such trade, process 
of manufacture or occupation, is sufficiently dangerous to the lives or 
limbs or injurious to the health or morals of children under eighteen years 
of age to justify their exclusion therefrom. 

No child under eighteen years of age shall be employed, permitted 
or suffered to work in any occupation thus determined to be dangerous 
or injurious to such children. There shall be a right of appeal to the 
common pleas court from any such determination. (103 v. 911.) 


The requirement of reporting occupational diseases to the Depart- 
ment of Health has given the Bureau the opportunity for the past twenty- 
five years of studying the occurrence of diseases as related to specific 
industries and occupations. A facsimile of the report used is shown 
opposite this page. Following the legislation of 1921, the number of 
occupational disease reports increased rapidly from year to year. Most 
of the reports received came under the schedule of compensable cases, 
but non-compensable disease reports increased also. In compiling statistics 
of the diseases reported from May 15, 1913 to January 1, 1938, it is 
necessary to divide the cases into “compensable” where they fall within 
the scheduled list, and “non-compensable” where they have not, although, 
in a given case, compensation, which is determined by the Industrial 
Commission may or may not have been rendered depending on other cir- 
cumstances than diagnosis alone. 

From the data of the first report (May 15, 1913) to the end of the 
year 1937 (22,027) cases of occupational diseases have been reported to 
the Ohio Department of Health. Prior to 1921 (when the schedule of 
Compensable Occupational Diseases became effective), 2,575 reports were 
received by the Department. Of these, 1,954 were classified as “com- 
pensable” and 621 were classified as “non-compensable”. From 1921 to 
January 1, 1938, 19,452 reports were received. 

The increase in reported occupational diseases in Ohio is due, we 
think, not so much to an increased incidence of occupational diseases, but 
to the gradual increase in the number of cases reported which is the result 
of compensation legislation and spread of information by the Depart- 
ment of Health and the Department of Industrial Relations over a period 
of years. 

By the provisions of amended Senate Bill No. 297—enacted by the 
g3rd General Assembly, Regular Session, 1939-1940, “To amend section 
1465-68a and section 1465-70 and to enact supplemental section 1465-68d 
of the General Code, relative to workmen’s compensation, and to declare 
an emergency”—‘“All Other Occupational Diseases In Ohio,” subject to 
certain qualifications and provisions, were added to the schedule as num- 
ber 23. 
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Until 1936, the duties of the Bureau of Occupational Diseases were 
performed by Dr. Emery R. Hayhurst who was consultant in occupational 
diseases, with the assistance of a secretary. At various intervals, another 
physician was employed as chief of the Bureau. At no time were there 
more than two technical workers until 1936 when the personnel of the 
Bureau was increased under provisions of the Social Security Act. 

With the enactment of the national Social Security Act, a part of 
the fund was ear-marked especially to the U. S. Public Health Service 
for the purpose of extending investigations in industrial hygiene and occu- 
pational diseases. Early in 1936, the Ohio State Director of Health, the 


* 


EPT. OF 
sTATE Of onio- HEALTH 


INDUSTRIAL LABORATORY 


MOBILE INDUSTRIAL HYGIENE LABORATORY—The specially constructed, light- 
proof body of this truck is divided into two compartments. The front compartment con- 
tains the X-ray tube, control panel, cassette changer, X-ray transformer, and ventilating 
apparatus. The rear compartment is equipped with laboratory desks, cabinets, sink, water 
tank, and X-ray film box. The X-ray is a fully rectified, 200 milliampere capacity unit, and 
is shock proof. Teleoroentgenograms are taken. 


Legislature, and the Governor promptly approved this subsidy for Ohio. 
This permitted the expansion of the Bureau of Occupational Diseases to 
three physicians, a chemical engineer, a chemist, a technical assistant, and 
another stenographer. An industrial hygiene laboratory was established 
and plans for a mobile X-ray, clinical, and chemical laboratory were con- 
ceived. In October, 1937, this unit, housed in a specially constructed 
truck, was put into operation in the field. 

Since the expansion of the personnel of the Bureau, the scope of its 
activities have necessarily been increased. Definite objectives have been 
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set. In procedure the following functions are now a definite part of the 
Bureau’s program: 


1. Investigation of the kind and extent of the diseases and poisonings 
to which workers in industry are subject in consequence of their work. 


(a) By administration of the Occupational Disease Reporting 
Law which requires physicians to report all diseases believed 
due to occupation. | 

(b) The evaluation of reports received from the physicians. | 

(c) By comparison of morbidity and mortality statistics gathered 
with those of other industrial hygiene units, departments 
of vital statistics, insurance companies, and other sources. 


2. Analysis of the findings of such investigations and the making of 
reports thereon. 

38. Joint medical and engineering studies of all possible places where 
the health of the workers is excessively or needlessly endangered. 
This includes physical examination of employes with necessary 
laboratory and X-ray studies, specific determinations of dusts, gases, 
fumes, mists, and other toxic materials. Here may be included 
work relating to factory ventilation, illumination, and sanitation. 


4. Co-operation with other state agencies (Industrial Commission and 
Department of Labor Relations), other interests (medical and in- 
surance), and agencies outside the State (The United States Public 
Health Service and other state health and labor departments) by 
consultations and conferences of technical nature concerning the 
health of workers in hazardous processes and trades, and to serve 
as an exchange medium of procedures most effective in an industrial 
hygiene program. 

Consultation with physicians on request. 


6. The care of requests for aid in all matters of industrial hygiene 
which are divided into three classes: 


(a) Official 
(b) Manufacturers and employees, and 
(c) Others. 


7.. Determination and establishment of standards.and thresholds of 
toxicity for materials encountered by the worker and devising of 
adequate control measures. 


8. Special investigations and assignments as the occasions arise (e. g., 
carbon monoxide poisoning cases from domestic heating appliances 
and motor exhaust) and co-operation and assistance in emergencies 
or calamities. 

9. Supervision of the reports of periodic medical examinations of em- 
ployes in those industries coming under the provisions of the “Lead 
Law” (‘0. G. C., Section 6330-7). 

10. Determination when requested whether particular employment of 
minors (O. G. C., Section 13003), and of children (O. G. C, Sec- 
tion 13007-4) shall be prohibited in certain occupations. 

11. Research into the effect of new materials and processes on the 
health of workers. 

12. Publicity designed to secure the good will of the public and arouse 
interest in occupational hazards by— 


or 


(a) Circularization of all physicians in the State informing 
them of the Reporting Law and of the importance of it. 

(b) Collection, preparation, and distribution of literature for 
education and enlightenment covering health hazards in 
industry. 

(c) Establishment of co-operative relations with local health 
and sanitary units, medical and nursing groups, insurance 
carriers, and other interested groups. 
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(d) Establishment of a correspondence service as well as a 
consultation service. 

(e) Lectures on industrial hygiene and occupational diseases to 
medical, employer, and labor groups. Radio addresses and 
interviews. 

(f) Publication of scientific papers by the personnel in journals 

_ ,of repute. 
13. Compilation of an adequate reference library. 


ADULT HYGIENE DIVISION 


Prior to completion and publication of this Survey, the Bureau of 
Occupational Diseases, under whose direction the included data was col- 
lected, was abolished in accordance with the provisions of a Reorganization 
Act passed by the 93rd General Assembly. 


Reorganization of the Ohio Department of Health by the Public 
Health Council and the Director of Health February 1, 1940, established 
eight new divisions to replace the twenty divisions and bureaus previously 
existing. This plan of organization made for greater flexibility of admin- 
istration and promoted interdepartmental cooperation. It also provided for 
the placing of special programs under the supervision of especially trained 
control officers and for the addition of consultants as required. 


Among the eight divisions created under the Reorganization Act was 
an Adult Hygiene Division, which was charged with the solution of the 
special health problems applicable to adults. Industrial hygiene activities, 
including administration of the occupational disease reporting law and the 
study of occupational diseases as well as the laboratory and other facilities 
of the obsolete Bureau of Occupational Diseases, logically fell within the 
scope of special health service to adults and were consequently placed under 
the direction of the Adult Hygiene Division.. 


The Ohio Department of Health’s program for adult health improve- 
ment and maintenance also deals with such related adult health problems 
as venereal diseases, cancer, pneumonia, appendicitis, geriatrics or degen- 
erative diseases and mental hygiene. Thus, a comprehensive plan of 
offering material assistance in health matters concerning adults has been 
achieved. 

Completion and publication of the Industrial Survey is believed to be 
an important step forward in the campaign directed towards maintaining 
and improving the health of workers. 

Hayhurst, E. R.: Industrial Health Hazards and Occupational Diseases 

in Ohio, Ohio State Board of Health, Columbus, 1915. 
Ohio Department of Health Thirty-first Report, 1915-1929, Columbus, 1931. 
Smith, K. D., and Kistler, J. B.: Occupational Diseases in Ohio—1937, 


Ohio Department of Health, Columbus, 1938, 
General Code of Ohio; Ohio Laws. 


THE SCOPE AND PLAN OF THE SURVEY 


Two main objectives were established for this survey. These were 
the recording by occupation of the number of persons exposed to environ- 
mental conditions which might be hazardous to health and the compiling 
of certain information regarding health conservation measures available 
to these workers. In 1930, according to the Bureau of Census, 2,615,938 
persons were engaged in gainful occupation in the State of Ohio. A 
complete survey of the industrial environment of this number would have 
been impossible with the limited time and personnel available for the 
study. Therefore, certain industry and service groups which past ex- 
perience has shown to be relatively free from serious occupational disease 
hazards were omitted. These included agriculture, forestry and fishing, 
building, independent hand trades, professional service, transportation 
and communication (except garages), and domestic and personal service 
(except laundries and dry. cleaning). The remaining groups, which 
included extraction of minerals, manufacturing and mechanical industries, 
garages, laundries and dry cleaning, were submitted to a sampling pro- 
cedure as outlined by the United States Public Health Service, Washing- 
ton, D. C., and described below. 

Various Ohio State governmental agencies cooperated in furnishing 
lists of industrial establishments which were submitted to the sampling 
procedure. The list of manufacturing and mechanical industries was 
obtained from the Ohio Department of Industrial Relations which main- 
tains a complete and up-to-date file of all such establishments in the State, 
classified into 245 groups. A list of garages was obtained from the 
Actuarial Department of the Industrial Commission. A list of mines was 
obtained from the Bureau of Mine Inspection, Department of Industrial 
Relations, and lists of laundries and dry cleaning establishments were 
obtained from the office of the State Fire Marshal. For sampling pur- 
poses the cards furnished by the Department of Industrial Relations were 
classified into the 245 individual sub-groups, all plants employing less 
than six workers being discarded. Because of the varying types and 
number of hazards which were known to exist in the different types of 
establishments in the manufacturing and mechanical industries, it was 
deemed advisable to vary the percentage of plants selected for surveying 
in different industrial groups. For example, a 50% sample was taken in 
the chemicals; clay, glass and stone; metals (other than iron and steel) ; 
and miscellaneous manufacturing industries, while in certain food and 
lumber industries only 10% of plants were included in the sample. The 
remaining groups were sampled between 10% and 50% of their listed 
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establishments. The industrial groups in which a small percentage sample 
was selected for survey were characterized by a relative uniformity in 
procedure and methods of manufacture and comprised a large number of 
establishments, whereas groups in which a large percentage sample was 
selected were comprised of a small total number of establishments and 
characterized by a great diversity of operations. The final sample was 
then checked in order to assure a population distribution comparable 
to the percentage of plants sampled. Any discrepancies such as au 
excessively large or small population percentage was corrected by re- 
sampling. The completed sample was then filed by counties and in the 
larger counties by sections. 

For the actual surveying, a group of 16 surveyors was engaged and 
was given a series of preliminary lectures on industrial hygiene by Mr. 
J. J. Bloomfield, Sanitary Engineer, United States Public Health Service, 
Washington, D. C. They were kept for an additional week in and around 
the vicinity of Columbus for actual field work with regular members of 
the Bureau staff, after which time they were assigned to plants in various 
parts of the State. A letter stating the scope and purpose of the study 
and asking the management to provide a suitable informant to assist in 
the collection of the necessary information was sent to the plant to be 
surveyed a few days before the expected visit of the surveyor. After the 
preliminary instruction period, the surveyors were divided into two groups, 
each of which was supervised by one of the regular staff members. Each 
surveyor gave his completed forms to his group supervisor who for- 
warded or carried them to the main office for editing and tabulating. 

The completed surveys recorded the number of workers, male and 
female, engaged in various occupations; a brief description of the occupa- 
tion; a listing of the raw materials and by-products encountered; and an 
indication of ventilation facilities and control measures employed. (See 
appendix for survey forms). These completed forms were then given 
to the editor who indicated exposures to the various substances and noted 
the related control measures. This was accomplished by means of a 
coding scheme which included all substances in 50 major material classifi- 
cations. (See appendix for list of materials). The edited surveys were 
then classified according to industrial groups and plants with less than 
five employes were discarded. Four clerks transcribed the edited data to 
suitable forms for final summary and analysis. 

As the study progressed, the surveyors reported a number of plants 
which could not be surveyed. The reasons offered included such phrases 
as “out of business,” “too small,” “not operating,” “unable to locate,” 
“no longer engaged in manufacturing operations,” etc. These assign- 
ments were placed in a separate file, and a new plant corresponding in 
type and size to the one discarded was chosen from the reserve files to 
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replace it. The cooperation on the part of industrial management proved 
most gratifying. Most surveyors encountered no refusals and all reported 
an intelligent interest regarding industrial hygiene problems. 

Collection of information relating to syphilis in industry was part 
of the nation-wide activity of the United States Public Health Service. 
The syphilis forms completed by the surveyors were returned to their 
- sponsor for analysis and are not included in this report. 


RESULTS OF THE STUDY 


Type of Industries Surveyed 

Table 1 shows the number of establishments surveyed in each in- 
dustrial classification, together with the total number of workers, males 
and females, in each. The survey covered 2,901 industries with a tota! 
population of 300,674. Approximately 88% of all plants surveyed were 
in the manufacturing and mechanical industries, comprising 2,546 plants 
with 286,247 workers. The remainder of the survey included 42 mines 
with 7,731 employes, 104 laundries and dry cleaning establishments with 
3,635 employes, and 209 garages with 3,061 employes. Of all workers 
surveyed, 242,059, or 80.5%, were males, and 58,615, or 19.5%, females. 
It is believed that this represents an adequate sample of Ohio industries. 
particularly in the manufacturing and mechanical industries which other 
studies have demonstrated to be the greatest source of health hazards. 


TABLE 1— NUMBER OF PLANTS AND EMPLOYEES IN OHIO INDUS- 
TRIES AND SERVICE GROUPS SURVEYED 


sche ot Number of Workers 


Industry or Service Group a 
Plants Total Male Female 
EXTRACTION OF MINERALS: 

(Conlemines & poss venaciss tanues se Ae ee Ser roe 39 7,548 7,529 14 
Othersmines\: . 2:25 cs ta5 ow acwh aoe e teeter as etic aaa eens 8 1€8 178 10 

Total-extraction Of mineralSntaves «sss sceeesceeees 42 7,731 7,707 24 

fesgiy ac ciara AND MECHANICAL INDUS- 
Chemical and Allied Industries: 

Gharconlsantseoke.ccncsce coset hese en ck ssek eee es sninl 3 379 372 7 
Explosives and: ammunition... ..siv. tsawissesebesweesed 7 423 293 130 
Fertilizer factories .......-s..... 23 953 934 19 
Paint and varnish.... ae oe 89 2,468 1,932 536 
Petroleum products . 12 53 779 74 
RAYON! ss aelseeesteus $8 1 117 90 27 
SOON MfAChOries ores ag cutel sese seach basco shes sks Seni ae 15 3,475 2,526 949 
Blackings: Cleaners; tes iscsnesse ts cs snes veucewangone 11 240 139 101 
Cheniicals as suche anced. ch vecsmeae sa ane thoes be 32 2,910 2,741 169 
Dy Stiis aks! sccawce cn cushu soate ume teeeeaeeeae eeeas 8 521 494 27 
MatcR ES 5 sigsa-asvbiebaae ceca es nipeated cue sins CaM EAR GES 3 940 639 401 . 
Patent medicines; “GlLugssat sccsa tans ver cugtabanuuwene st 24 890 445 445 
Other cheniicals 255 ots pose ce see aes Muah epee NeRME 18 658 610 48 

‘Rotal: chemical-and allied is vecckkk caniace sek texes 196 14,827 11,894 2,933 


EEE 


Cigar and Tobacco Factories: 
IQAES ANG LODACCO Gs ov-caiasies buat Vs kgs AU cede swe les in ee 21 2,667 702 1,865 


Total cigar and tobacco factories................- 21 2,567 702 1,865 
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TABLE 1—NUMBER OF PLANTS AND EMPLOYEES IN OHIO INDUS- 
TRIES AND SERVICE GROUPS SURVEYED—Continued 


ee 
3N6N8NVCu6VN{NVelhjEeEq,j,},j_j_j{.jj——oooeee eee eee eo 


pEnbee Number of Workers 


0 
Plants Total Male Female 
Nr ee te oe eh 
EARS ING AND MECHANICAL INDUS- 


Industry or Service Group 


ES—Continued: 
is Glass, and Stone: 
RRR MERE ERIC ce So ass gasp vic'sccd Gace ia cUiv'cesciaedcedes's 71 4,797 4,716 81 
OO eer DEUS peat sas ecieiees ¢ 20 7,265 5,782 1,483 
PM MP NOTE 60s as ces vias as So tacek ssh cee epee ¥ 218 193 25 
Lime, cement, and artificial stone 51 1,778 1,699 79 
Marble and stone eres. Loge yt SHEER DEE ED ee rn 26 524 502 22 
ae ie Gtictewarcaten tes A: AES ESOP RS Re aE 35 5,038 8,453 1,585 
fashelt and roofing DSSS ES 17 430 899 381 
ENGIN Y, GIASH, ANG SONG sci ce cscs cc ccececcsccscecs 16 709 685 24 
Total clay, glass, and stone............ aUstae ss chs 243 20,759 17,429 3,320 
Clothing: 
SHOWER) eo oss ceciaes Mee ca te Sawa a alselee dnlgaieve des tins osiaieiels 8 1,315 182 1,133 
Hats and caps..... aetna wad ernie Sas aee xs a alae as ele Wiese. 13 292 121 171 
Shirts, collars, and cuffs pareae Raenais Reroute Ornate eats 12 1,196 173 1,023 
Suits, coats, and overalls.. Mana getaiage nama eit 6 68 6,797 2,501 4,296 
Women’s light clothing... Egaahic cate viek: 49 3,680 649 8,081 
MMIC E Hamid a oldl ahd whale vic wa CES a’ela s Fass. 8 so Savers o's 11 188 75 113 
Other clothing Retae cna sevaria’s Cates teams dias vee atncens 7 290 56 234 
Total clothing .............. are hr Re Riper od 168 13,758 3,757 10,001 
Food and Allied Teeientries: 
Bakeries ecient s iad awa's'e gies See OOOO EOE er 95 3,538 2,454 1,084 
RTRRENGEN adie oc Piic'ncon sie-e'e ACERT EEE Sao 43 1,725 1,461 264 
A So ea Rabesia. Sai es caehn PencCasccees 19 778 294 484 
Die REM RE RRTIN gas lain dice viens 34 1,283 1,040 243 
Slaughter and packing Lon Oy Sea ei aaa aes 31 1,669 1,500 169 
Ice manufacture ...... Meee Redo wiale Se tecatene scapes es 82 533 488 45 
MPMI HOES ANN “WHIC cee ccc ccccascasevbaedscsecccccus 5 2,508 2,266 332 
Co eS Sa a ee 36 743 651 92 
SNM IINIGE cc vecccdecscsvechccesase Cee See Se 38 1,813 1,140 673 
Total food and allied industries................... 353 14,680 11,294 3,386 


Iron and Steel: 


PMMEICEMUCTOE SINDICTIOCNES§ 20.502. 0 cccccccceccccceccccese 6 647 589 58 
PECCMIINS PACCOMIES ccc cicacincscccsccaciececceses Piet Sa 61 12,809 11,252 1,557 
Blast furnaces and steel rolling 7) Sei Ronee 17 33,088 32,507 581 
Car and railroad shops..............++. eaeaaevceet ous 3 4 1,761 1,721 40 
Ship and boat building.......:.......e00- BERS MTN Cree 3 673 667 6 
REARS Pa casero ovarct ras ieveid 93s che eedaccans 96 21,306 20,316 990 
Welding, forging, and heat treating. Are ee le pee ee 277 85,998 82,824 3,174 
Machine shops 2... <0..sscececees paestata dechdislgseleraraisrevlgle 161 6,165 5,585 580 
esha ree <i eee ire 2 Ie ea 
MPS SOWIE SEO ee ao coc av cb cdivlny cs a'vs cocio wore 615 112,447 105,461 6, 986 


Metal Industries (except iron and steel): 


Brass. factories ...0...-s0.08 notuildcie vs Unecuentae ovece es 68 7,232 6,740 492 
Clock and watch factories.......... Pe aeerkaie sea sivsiay anes 2 372 te bs 
Gopper factories. o. 5.4... cccecsseees teense areal Nahe cr Pale 8 466 41 - 
OSS See ae ne Sigs ast awed 14 315 215 1 
Gaeni PING ces caca secs vccc caus sees Presa seagate Wave 4 181 169 12 
Tin and: enamelware.........0c..ce.s00 Rraievivictetele sie ateata 22 3,112 2,618 Ei 
croenccak DLOOUGtT tac evies cisevesss Sab hiduceve PSetvndets a ger ae ‘ 
or. Re a esc ceeance eatiy Javesie 21 1,063 897 166 
Total metal industries (except iron and steel)... 185 15,387 13,508 1,879 
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TABLE 1—NUMBER OF PLANTS AND EMPLOYEES IN OHIO INDUS- 
TRIES AND SERVICE GROUPS SURVEYED—Continued 


Number Number of Workers 
Industry or Service Group of 
Plants Total Male Female 
MANUFACTURING AND MECHANICAL INDUS- 
TRIES—Concluded: 
Leather: 
Leather belts and goods.............seeeee Speete eas 13 516 312 204 
MHOER. cian yeeros cocupaien dete Soll cece esses PREC OnE 13 5,060 2,328 2,782 
SAUTICIIERL nies cna sis aivn clots oi w shite Seana an ERR SEER 4 718 709 9 
Trunks), Gnd SuitCases sais. sicsds cee codeeceooe eters: 5 177 327 60 
POtal’ leather Gees fe esis soseehioes rote peed ee Geen es 35 6,471 8,466 8,005 
Lumber and Furniture: 
Wood, wicker, and upholstered furniture............ 37 1,322 1,067 255 
Metal furniture=.icsiccsesses: Pete San seo sy eseusn eae y ce 18 3,020 2,586 484 
Other furniture ....... a eap ee ea mek wnicied MBARW aioe EOS 18 420 387 33 
Planingsand milling:, :visaceeste ses vesece mies dimetinieenus 61 1,004 884 120 
Other woodworking ....... eeice ces ees Reonniackeeee * 55 2,444 2,009 435 
Lotal lumber and furnitdre....scss5ss0ee8 sia eaeee 179 8,210 6,933 1,277 
Paper, Printing, and Allied Industries: 
Blank books and paper products...............0e0000- 19 1,178 778 895 
baper and pulp mille: sc see cp eun eamare aceon emanemee 10 1,170 961 209 
Paper sox TActoriesstinescn beesieceaneromack cen citen uae 25 1,883 1,204 679 
Engraving and photographic work, ...0-scews assassins 31 645 560 85 
Printingand (pubMenia wz. o.ce#s oc ees s a bea eceees ceneoces 69 6,472 4,701 1,771 
Total paper, printing, and allied industries...... 154 11,348 8,204 3,139 
————— —————— ———————————————————eeeme 
Textile: 
ASOELGM SOOOGS ch ctahwiaccwe satin Souk ods wteoeeenrees 9 424 235 189 
RIE RDUU Sel. aceenumabnmnvn Sans nane pauls seuane ss eee 12 1,897 128 1,184 
extie dyeing and: Rnishingsccssssccssccess vicesccpess’s 5 687 588 49 
Woolen and worsted,...........- PRA II I oih e ay Gee 6 2,802 775 1,527 
Embroideries and laces...........+5 MS ty 5 211 58 1 
Tents and awnings........... St on ae A. 480 231 249 
Mattresses and: bedding. .tccs 0c cs scceanuuusscsescr cuss 20 524 407 117 
Other textiles .......... AU VSERMGLERS MERE aa SRE see RNS hic 30 2,122 1,156 966 
otal textiles atv aainvecss oles cetskua sien reek sek rane 111 8,007 8,578 4,484 
——— OOO 
Rubber: 
Rubber: Gees - s iwetcusevsisswaeaes Sabavsa CeAae eee GeSERS 11 15,328 18,215 2,118 
Other Trubber® -factoriescccasscisauas caseaame ben eeiean 42 2,716 1,401 1,815 
Total rubber ...... Shae Ga WE Re ce Sup Cele TEN SRR EDS 53 18,044 14,616 3,428 


Miscellaneous Manufacturing Industries: 


Brooms vanid: brushes. > <cssccicpais cue dev acaxeawanmmecnce 14 430 299 181 
Electrical machinetyicncvsavocnenckcueuaenceteeies Gces 83 25 , 342 20,298 5,049 
Instruments ........... PASS CARR RICS TERN AMER eRe Ke g 252 203 49 
Gas “and eléctrical: fixtures): sick cn chaa ceusacegnsagins 20 6,609 3,298 8,311 
mtOrarerbarveries cvs ss occesaeueaceee usiak phe heen Cees 9 2,848 2,260 583 
Dental Bupplies: wi oveccesneesseuwcienr Se 12 192 171 
Optical goods: :cccacscsaea. nateaccive th ucaraen sGaeeec 17 268 281 87 
signe (non-electrical) 24 .cascsaccuacaseeecncaeewotocuee 16 407 825 82 
ar and unclassified novelties............ Seewasimae ec 18 847 462 885 
er manufacturing plants....... oe ce 36 2,557 1,767 790 
Total miscellaneous manufacturing industries.... 238 39,747 29,309 10,438 


Total manufacturing and mechanical industries.. 2,646 286,247 230,146 56,101 
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TABLE 1—NUMBER OF PLANTS AND EMPLOYEES IN OHIO INDUS- 
TRIES AND SERVICE GROUPS SURVEYED—Concluded 


SS880—0eoawaooleo30o303wx#$woO88#tMO*QwO_O—eonnnnooooooononun0s=~=~umum eo 
Neeser Number of Workers 

= eh Ee Bal to Pome e 
Plants Total Male Female 
a LE a EE SRS a Se eI ES EEE Wee © 
TRANSPORTATION AND COMMUNICATION: 

GMM Sage i ea gite ugk gc ekupsckcace (ecescce 209 3,061 2,786 275 


Industry or Service Group 


DOMESTIC AND PERSONAL SERVICE: 


Laundries ........+.++. USE Un ene auetaws ad dos ces deen oc 47 1,851 599 1,252 
PIP WUCIeaDIg GUE CYCING. sc ccvessececceacvesccecessess 57 1,784 821 963 
Total domestic and personal service.............. 104 3,635 1,420 2,215 
ReIE RINE PROM MNTS) do coo ccwss guava <otsedewcnekeieces 2,901 300,674 242 ,059 58,615 


Table 2 represents a summary of the data in Table 1 together with 
the 1930 United States census figures for the types of industries surveyed. 
The percentage of the total number of workers based on the 1930 census 
is given for each major industrial classification included in this survey. 
Thirty-one and one-tenth per cent of workers in the types of industry 
surveyed were included in this study, which, however, constituted only 
11.5% of all gainfully employed workers in the State. It should be noted 
that the percentage of workers surveyed in some industries is larger than 
in others. This is due in part to the deliberate effort to survey a larger 
percentage of the more hazardous and diversified industries. In some 
cases, however, the percentage of workers actually surveyed according 
to the census shows a significant deviation from the percentage anticipated. 
This deviation is attributed in no small degree to employment trends of 
either a cyclic or long term character which rendered the 1930 census 
figures somewhat inaccurate as an indication of present employment. 

The survey of 1.2% of workers employed in extraction of minerals, 
other than coal, is not a sufficient representation in this group. Fourteen 
mines, principally clay mines, were originally chosen in this group, but 
when the surveys were completed and classified it was found that they 
were now listed under clay, glass and stone, since the mining operations 
were an integral part of brick, tile, and cement manufacturing processes. 
It was also found that some mines were no longer operating and could not 
be surveyed. 
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TABLE 2— NUMBER AND PERCENTAGE OF WORKERS SURVEYED, 
BY INDUSTRY 


Gainful Workers in Specified Industries 
Surveyed in State of Ohio 


Industry 
1930 census Number Per cent 
figures surveyed surveyed 
All andustties 3 cases sashes sain dee bead swntce eSaaeeae sama 2,615,938 300,674 11.8 
All industries ‘Of types: SUFVEYEO.c 5c... . cose ce veceesscciesis 967,813 300,674 31.1 
EEXPrACtIO Nn OF -AIMETAIBs ws cscns faa 3 oie ceshis con pe ool beep ed 46,481 7,731 16.6 
Weal THEA): ss ache b ab wea pub se eoes th teieba serene saseute 80,624 7,543 24.6 
Other mines ..... SL ab vive ales hee ih ool ORES ORGhn RE REN BGR EE 15,£57 188 1.2 
Manutacturing-and Mechanical. tic.s5.15 6 sve mes > sebeeietenen vic 874 ,986 286,247 32.7 
Chemical .asads Aled). cms osipniene sion obi sp v's ¢.00:0'0icie slaeinsire » 36 ,667 14,827 40.4 
MAGA And TODACEO oe) san apcls ricewas whee rae sk eeaionhs eta 8,007 2,567 32.1 
Clavevislasseang’ StONC-1 46sec oieevens wae se cencauianiieaee 52,822 20,759 39.3 
CiGtiarg acco cc hina cous psiagiainaioees oie pes Soe hea s Pelgmee aos 34,306 13,758 40.1 
Pood sain: QUES. isa be hop Sos she pachGobivniesd bee goubay 42,954 14,680 34.2 
ALON ANd CBLCCl tices as aanwas s vawls etcices oS aR oe eeaee tae 398,078 112,447 28.2 
Metal industries (except iron and steel)............... 27,628 15,387 55.7 
WROAMDED seis vip see a oe os ap ois SSE Ree CATR OEE SATO AE 16,729 6,471 38.7 
Lidiber ‘ang Sarmitice 45 souks ceciostcsevessatnceseucke 29,594 . 8,210 27.7 
PAGEL ANG <DIMbIne. stone sce hed vee eee ea ce cee Cees 54,171 11,343 20.9 
GRIMES yleich lsc bw che ohaia tae seed OkSb be Cea RU RS CERNE RS 13,903 8,007 57.6 
RAPD ETA spices ewe Mare ee Coe Oe A aa R GONG os SER aS a ees 60,871 18,044 29.6 
Miscellaneous manufacturing industries................ i 39,747 40.1 
Transportation and communication. ........sccsceccseecesens 24,947 3,061 12.3 
GATARES (Oe tipars Sus ck eck GUNS ace eos GES een aan 24,947 3,061 12.3 
Domestic and personal service........s.sccsecnecevsveceeces 21,449 3,635 16.9 
Laundries, dry cleaning and dyeing...............ee00+ 21,449 3,635 16.9 


Size and Distribution of Plants 


Tables 3 and 4 show the distribution of plants and workers according 
to the size of plants, and Table 5 shows the geographical distribution of 
workers. In Table 3 the distribution of Ohio plants surveyed according 
to number of workers may be compared with the United States as a 
whole. <A particular feature of Ohio industry is the proportionately 
higher number of plants employing 500 or more workers. This is not due 
to improper sampling, but to the preponderance of iron and steel indus: 
tries as indicated by the table. It is also noted that the size of plants in 
the various industrial groups shows a marked variation. In Table 4 
the large number of Ohio workers in plants over 500 is again emphasized. 
According to the survey, plants of 2,500, or more, employ 21.3% of 
workers as compared with 11.9% for the United States as a whole. In 
view of the fact that some of the States largest steel companies were not 
included in the sample, it is probable that the figure, 21.3%, would be 
even larger in a tabulation which included all industrial establishments, 
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It should be emphasized that 97.5% of the establishments with 
49.8% of the working population employ less than 500 workers. This 
situation prevails in spite of the fact that Ohio shows an increased per- 
centage of larger plants. Plants employing less than 500 workers repre- 
sent 149,605 workers in 2,796 plants. The National Industrial Conference 
Board has shown in its study that industries employing less than 500 
workers could not economically provide services comparable with that of 
the larger plants. It is these smaller establishments that need the assist- 
ance of a state industrial hygiene organization, a fact that will be demon- 
strated more fully in subsequent tables. 

Ohio industries have a wide geographical distribution. Every county 
in the State is represented in this survey. Table 5 lists 14 counties with 
their principal cities, each of which have 10,000, or more, of gainfully em- 


TABLE 3— PERCENTAGE DISTRIBUTION OF PLANTS ACCORDING 
TO NUMBER OF WORKERS 


Percentage of Plants According to Number of Workers 


Industry of 5 21 51 101 251 501 1001 2501 
plants to to to to to to to or 
20 50 100 250 500 1000 2500 more 
United States census fi... ....ecccseceeeee 107 770 407 WS - -11--6 9.5 3.5 1.6 0.7 0.2 
Total all industries studied.............. on te 4 ee es SO RS Ce ee 
Reaction Of TaNCTAlS.. vcs. osc ccevesss 42 23.8 46:8 1b 0" i 519:0 14.8.7 148 ieee ane 
at Sees pot tlee Ba het eae re oe Me Mee io ERS EES EES 
Manufacturing and mechanical.......... 2,546 480-2455 IPG OLS 3.7 2:2 1:8 0.4 
Pere RBS PTR Ge Ng ca tire eile ae tM a fe MTEL EN HE, ui Sh 2 
Chémucal-and allied... .. 5.2... ceevee se $OGoe: 4299 = UB ABS) = 222 2.6 1.0 ahhh Snare ove 
imery Aber CODACCO ees cows chee ve.ccescce'ss 21 38.1 38.1 4.8 9.5 eo 4.8 4.8 ‘8 
108 ER CER rs Un + CE See | ays eas Wye Pe I Onn 2.9 0.8 
Clothing Pe Te AR PS ee <a ec 168 87.5 25.6 is 15.5 6.5 1.2 0.6 
RCO ERICE T OM acorn sichcs betes ccs wieedoee 853 . 68.5 . 18.1 9.6 6.5 1.4 0.8 sbiok BEF 
[ron and C1 Lac oe Se cee 615 32.0 23.4 14.6 16.9 6.3 BS 2.38 i ie 
Metal industries (except iron and 
EGER Miraet ale deck. cha wah. delice dees dect'eeas 1E5 44.9 25.4 9:7 12.4 3.2 3.2 T- a iatie 
eae mir a hws Lescsclas > Solio swe ciee'ss 35 25.7 28.5 11.4 ry ai 6.7 8.6 2.9 aig'Ste 
amanee- and Sutiiture,..0.567...<8056s 19-670: AG 8.9 6.1 0.6 22 ae yaa 
PApet AMG OTINtine, senescence cneos es 154 $9.0. 99.2. 143° 23 3.9 nae 8 Bea 
PRG ME SIO er ae ocak idiacie PU couNh ae oe ¥.0cee's 111 46.8 25.2 1 Pag 9.9 5.4 ohare 0.9 GED 
MATAURI ices secaioisinlsdtese, cia /eisieta ce minie\e's 6 oes 53 24.5 34.0 11:5 16.2 7.5 1.9 3.8 1.9 
Miscellaneous manufacturing.......... Dash 4625 —- OA 11.6 9.4 ll 3.4 Bey 0.9 
ees Ss500€0— 0 oO—@"' 
Transportation and communication...... 29-489 182 ae ones sees 
SOE Sie ES aa ae os Naren eR Re Panes Me wae eee OES OE 
(8 (oa TE SS ae ONS a 71 ey fo ieee ope i: eee geet om ee ter anibecerer fer sei 
EE 
Domestic and personal service........... 104 47.1 29.8 18.3 4.8 aye 2 ates eee 
OAT il ot aaa beg Seek So a Nae oe etre see a BIS A 
Laundries, dry cleaning and dyeing.. 104 47.1 29.8 18.3 4.8 


ee SSoawn0 


+ United States census figures for all manufacturers in United States 1929, 
*6 to 20 in United States census figures. 
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TABLE 4— PERCENTAGE DISTRIBUTION OF WORKERS ACCORDING 
TO SIZE OF PLANTS 


Percentage of Plants According to Number of Workers 


Number 
Industry of 5 21 51 101 251 501 1001 2501 
workers to to to to to to to or 
20 50 100 250 500 1000 2500 more 
United States census f......cccccescevcee 8,559,009 *6.9 9.5 10.4 18.6 15.6 18.7 18.4 11.9 
ee 
Total all industries studied.............. 300,674 4.8 Sf 8.3 17.0 12.0 18.9 15.1 21.3 
Wxtraction Of MMMeTAlS. cc. cicsce vinicisn sonia 7,781 2.0 Hef 458.0 UBB 82 - Biss 
Manufacturing and mechanical.......... 286 ,247 4.3 V2 8.0 17.2 11.8 18.8 15.8 22.4 
(Chenutaliand)allied...i.cicsceccueecaseaee 14,827 62) 10.8. 2 A DAS eee ee eure 
iar cand) CODACCOs nas sais «a Caeereenatres 2,567 8.7) 10.3 3:3. 5 -12:6 mane 27.8 48.0 ee 
Clay, «glass ‘and stones. ...e.ssanetaiwe 20,759 4.7 10.1 14.8 26.1 8.3 20.5 16.1 eae 
IORI 8 Eas naive cs car orsne San cae eee 18,758 5.4 10.0 11.0 80.0 27.4 8.8 7.6 item 
Pood: and allied ss cacisiccaerstanes vases 14,680 16.7 14.5 17.3 24.5 13.1 14.0 eS. Seve 
igor hste Gil] + 319) et eae ae NAR Eee PSI fy 112,447 2.0 4.5 6.9) 4S Sey 18 AVBe" seere 
Metal industries (except iron and 
BLGPIO!::; caslaga dine on eters es toescouee sate 15,887 6.6 9.7 8.9 22.3 14.9 22.5 15.3 sees 
MRCSIMOT src ee acaakcssa tab hess a ieaeeucebne 3 1.8 5.2 2.0 16.3 17.3 41.1 16.2 - ade 
isnimiber and) Turnituress..ccccscsscscses 8,210 >: 38.8% GN. 718 baie 8.7 34.8 7O. ae 
Paper and eprint escent ceeae eons cree 11,348 6.8 12.6 14.0 28.3 16.9 Nias 22.0 me 
PREREC UG notre ceils bis vacwis set ee ewoaieeeeee 8,007 7.4 11.0 11.5 21.0 27.9 21.1 oe 
BRAD DED cicieeis ca cick aaaios esee ides aaditek 18,044 0.7 3.3 2.3 7.8 5.9 8.7 16.1 61.1 
Miscellaneous manufacturing.......... 39,747 3.0 4.6 4.7 9.2 4.6°° 3858. -o 06a aa 
Transportation and communication...... 3,061 50.1 87.8 12.6 
IG AMA SES FAs es cloreie Cen cae eee nee cease 6CBr = "0a °- 87-8 ain 12.8. 
Domestic and personal service........... $5085 17? > 9838 -88.8: 2051 
Laundries, dry cleaning and dyeing.. 8,685 14.7 28.6. 86.8 20.1 


+ United States census figures for all manufacturers in United States 1929. 
*6 to 20 in United States census figures. 


ployed workers in the manufacturing and mechanical industrial groups. 
Moreover, these outstanding centers of industrial activity are widely scat- 
tered throughout the State. In addition to the counties listed, the estab- 
lishments in the remaining 74 counties in the State employ almost as 
many workers as Cuyahoga County, the most populous county in the 
State. These figures include all gainful employment in the manufactur- 
ing and mechanical industries, but do not include employment in the ex- 
traction of minerals which is important throughout the entire south- 
eastern part of the State. It is obvious, therefore, that Ohio is distin- 
guished by the importance of industrial activity in all parts of the State. 
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TABLE 5—COUNTIES WITH MORE THAN 10,000 GAINFULLY EM- 
PLOYED WORKERS IN MA'NUFACTURING AND 
MECHANICAL INDUSTRIES? 


: Number of 
County (With Principal Cities) workers 
Dil Cougs -cicy acco nak gak.ons cevee Dees $42 at Te Oko eR Tas SoaU SER Ee Le eRe ee ke See 848,947 
Cliyahora EClevelaa ) 16 esaice ney s.cietek ass aaadup eas bib oah aaa aeeawo eRe OIae omen eae 182,912 
Hamilton’ (Cincintiatin: «2s sai'encaia dais vanels vet neuen «tases oa lneh eos oa ees sae eee ReGen 99,347 
STE CAEP ON) isa atace anu eigie dia so wikis Re ale Cisse aisle keoaralne Tals Sg Sionais to amie eae ow oa ae ee 68,182 
ENC AS! (DOLE GO). aie net cbau deeb cis iden a eloae rsa ee te aa scleioh seee paca Cane AU aE ee Sonne 3, 
Momtbomery + baytpiy: sets cake iaes cea ies sesiec bon cabo TOE Re peas he oe nee eeu 52,970 
Stark: (CantonsMassillon-Aliatice)sioc scsi ss o soa cia cate Sapte ae sees Sao eth Pee e eee eae 41,049 
Mahoney OnnGatOwn) 6 igus sun sue suebes oie pane bean Shae pee eo ye eect de IR ae 89,798 
TAH ia CSO IM BIE) icles nak bce bbevals vias igre Tine Baws Wl OR he Oe SAD enna eS ERROR oes 35,585 
Lrdmbull: (Warren: ¥ outigstowh suburbs) sc cays ve shes See bh ob ea ee ee en tan ean coke tea 23 ,02C 
Butler (Eamilton- Mid) etowny wee nuewck oases aeons be ae cet eee One Ue ae ee See eee 21,186 
LGrdiny CLeOraise DMS Llal) 2,527 aie thats cae a se eee het eS Sees ec So eURE eke be ease La Teese 18,448 
Clark“ (Springneld yes oes ae su «cats cee SG ee N RE aa Se Ea are eon CE eae eee 17,189 
Jetterson-(Stenpenvalle) > .'oi.s.c scan sses bhai widen Sepuscae eens eb ie red CEN weoee nena ae aeen 12,493 
SELOCD “CEOTESTIOUER) coco cy Sstise ton cae pe neciod cee aha paeos tase ko Dees ae RE EEE 11,451 
ReEMmAINing A= COUNLIEG, psa Foiis ios y Selah Tees o> eames soe GS aieisis sae vs p Rb abs Rie hea 171,483 


1 Compiled from the statistics of the Ohio Department of Industrial Relations, complete 
as of January 1, 1987. 


Industrial Welfare Provisions 


The promotion of adequate industrial welfare facilities may properly 
be considered an essential part of a state industrial hygiene program. 
Industries which have been leaders in the promotion of safety, the pro- 
vision of medical facilities, etc., are invariably the most willing to co- 
operate in the elimination of occupational disease hazards. ‘Tables 6, 7 
and 8 show the types of faclities available to Ohio workers. The data 
are arranged to show the activities of the various major industrial groups 
in relation to each other and to industry as a whole. In Table 9 the 
comparisons of facilities between the small and large plants are made for 
Ohio industry as a whole, while Table 10 compares Ohio data with that 
of other states. 


Safety Organization: 


Table 6 shows the percentage of workers for whom the various 
safety services are available. In order to comprehend more clearly the 
significance of these services, a portion of the Field Surveyors Manual 
relating to the various welfare facilities is quoted as follows: 


“Full-time’”—-By “full-time” is meant that a person spends 
more than one-half of his work day every day in the specified 
activity while the plant is in operation. This applies to safety 
director, physician and nurse below. 

“Safety director’—A person of special training or ability 
acquired from experience, who is employed or designated from 
the plant personnel, to study and improve conditions for the 
prevention of accidents. 


| 
. 
| 
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_ “Shop committees”—Committees made up of employes from 
| various departments, or from the plant at large, designated to 
| have certain responsibilities for accident prevention. 


“Insurance service”’—Applies to the use of safety service 
rendered by an insurance company, such as posters, periodic 
inspections, etc. 


“Others”’—Any other special provisions or arrangements 
designed to prevent accidents, such as membership in National 
Safety Council.” 


It will be noted that the rubber industries rank far ahead of all 
other industrial groups when all those services are considered. Other 
miscellaneous manufacturing, which includes electrical machinery, follows 
in second place, with iron and steel third. Chemical and allied industries 
and the clay, glass and stone industries follow in fourth and fifth place. 
All the above named industries have a substantial percentage of large 
plants and are characterized by the existence of many accident hazards 
as well as occupational disease exposures. Therefore, it is not surprisin 
to find them ranking high in safety facilities. 


TABLE 6—INDUSTRIAL WELFARE PROVISIONS (ALL PLANTS 
SURVEYED) — SAFETY ORGANIZATION 
Percentage of Workers to Whom 


Service Is Available 
Number Number 


Industry or Service ° ° Safety 
roup plants workers director Shop Other 
commit- Insur- safety 
Full Part tees ance activi- 
time time ties 
CMR ISNCMREAE SIME G's acuinls wala eae s%n04ee 2,901 300,674 37.8 24.2 48.2 64.4 25.1 
Extraction of minerals............ 42 7,731 55.8 26.0 96.8 99.5 0.2 
Manufacturing and mechanical.... 2,546 286,247 38.2 24.8 48.0 64.5 26.2 
Chemical and allied.............. 196 14,827 32.8 24.0 32.8 47.5 29.9 
Cigar and tobacco..<.....03..8-. 21 2,567 27.8 42.9 27.3 55.1 5.1 
Clay, glass and stone............ 243 «=. 20,759 23.4 23.1 33.0 72.8 14.9 
Clothing .6..<.-+ Seoniaaanaie ao 168 18,758 2.4 5.2 23.4 87.8 9.4 
PGOG and alliediis.ccscveeveesses 353 14,680 23.4 8.5 35.8 40.1 19.7 
1s (s0) oo hats BC (| ee ee eee 615 112,447 49.3 2351 56.1 68.9 31.0 
Metal industries (except iron 
PU GROCD Fors go cosdig cts see's 0k ss 185 15,387 9.8 36.8 83.6 52.9 18.9 
ORE ae ado ceem ene an'eeaess 85 6,471 6.2 2.0 19.9 75.4 ay ei 
Lumber and furniture. 179 8,210 27.8 6.9 20.6 49.8 4.7 
Paper and printing........3..... 154 11,3438 30.2 9.9 43.4 54.0 22.6 
EM Naa, ocaBs sic Pale iawi. o e¥sic'e « 111 8,007 8.8 2.1 14.1 38.3 15.1 
AOE 7c Ceciy vainly s ove see0% 0s 53 18,044 81.3 3.0 67.7 96.3 78.1 
Miscellaneous manufacturin 
PINGUSUIICS: ctss ceded conde oe 238 «= 89, 747 41.9 58.9 67.8 EPR 16.1 
DOSES oy a eee a ae ee a eee ee 
ee 
Transportation and communication 209 BENGE tees vac te eleate- 1.5 16.1 8.0 
ERS ES Ghat A a I ASE la a ee 
Garages ..........+- TSA, Sick 5 Nabeees ss pace as Goober eee 1.5 16.1 8.0 


Domestic and personal service..... 104 3,635 2.4 1.0 627 24.2 10.2 


Laundries, dry cleaning and 
dyeing ..... en, Sass Seo 104 3,635 2.4 1.0 5.7 24.2 10.2 
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Medical Provisions: 

Table 7 shows the percentage of workers provided with various types 
of medical facilities. The definitions pertaining to medical facilities are 
quoted from the Field Surveyors Manual as follows: 


“Hospital”—May be company owned, located at, or con- 
venient to the plant. A hospital is defined as a place located on 
the company grounds where the patient may be kept overnight or 
for duration of illness with adequate medical attention. 

If neither is available, none should be checked. 

“First-aid room’—A room set aside and equipped for this 
and no other purpose. 

“First-aid kit”’—An adequate first-aid kit should contain all 
items necessary in rendering first aid in cases of accident or 
sudden illness. 

“Trained first-aid workers’—-May or may not refer to a 
full-time worker depending upon the size of the plant, but does 
mean a certified first-aid worker who is always present in the 
plant and available to render this service while the plant is in 
operation. 

“Physician”—Refers to a full-time or part-time physician 
employed or retained by the company officials to render medical 
service in case of accident or illness of employes, conduct physical 
examinations and carry out other medical service. 

“On call”’—This is self-explanatory. 

“Nurse”—To render nursing service on a full-time or part- 
time basis.” 


In the provisions of medical service as in safety services, the rubber 
industry again ranks far above all other industries with miscellaneous 
manufacturing in second place. Iron and steel ranks third with tobacco 
in fourth place. The high ranking of tobacco may be explained by the 
large percentage of workers employed in a single large tobacco factory 
which has excellent medical provisions. The chemical and allied indus- 
tries rank fifth in this group. 


Disability Statistics: 

Table 8 indicates the extent to which Ohio industries keep disability 
statistics. The items in this group are defined in the Field Surveyors 
Manual as follows: 


“Sick benefit organization’—A fund or insurance maintained 
by either employers or employees, or both, to provide payments to 
employees during periods of disability from sickness or non- 
industrial accidents. 
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“Sickness records’”—State whether the company maintains 
such records for each case of disability through a sickness, and 
how long a period of absence or waiting period must elapse 
before sickness records are made. 

“Accident record’—States if records for lost time due to 
accidents are kept.” 


Rubber continues to lead all industrial groups as before, with other 
miscellaneous manufacturing and iron and steel in second and third 
places, respectively. It is noted, however, that leather and paper appear 
in fourth and fifth places, respectively; with other metals; chemical and 
allied industries ; and clay, glass and stone very close behind. 


TABLE 8—INDUSTRIAL WELFARE PROVISIONS (ALL PLANTS 
SURVEYED) — DISABILITY STATISTICS 


Percentage of Workers to 
Whom Indicated Facility 


Number Number Is Available 
Industry or Service Group of of oe 
plants workers Sick- 
benefit Sickness Accident 
associa- records records 
tion 

Bal tnGstries sy aicmcitecsouuss ewok ocean ee oe 2,901 300 ,674 43.9 49.8 87.2 
ExtracttOn = Of MNT AS. tyes carcoeccs Gets anualens 42 7,781 5.2 5.2 90.2 
Manufacturing and mechanical............... 2,546 286,247 45.8 61.9 87.6 
Ghemacal-anG a lliede cid 5 cect ese baw ieeaen 196 14,827 89.0 45.2 82.5 
Cipare ANGE tOWACCO uncon vaio cieelereicis sts satedbeea bee 21 2,567 0.2 27.5 85.7 
Clay -elaes anid StONGsccn cc uei deeds wat eis tiedye 243 20,759 31.9 47.3 86.0 
Clothing osc iiae os satavon oe Kita Cree ecce late eat 168 13,758 16.6 21.9 69.6 
Wood atid allied asset cece vis wee ce a oa 853 14,680 29.4 25.7 73.7 
ATG ana Steel is ca moses anied sce ere cia suwelen sels 615 112,447 58.7 §1.8 93.0 
Metal industries (except iron and steel)... 185 15,887 82.7 49.0 87.0 
TSOALHET vecredd wales bake cule ibaa wigsale ere eroe wale 85 6,471 63.1 50.5 78.7 
Embers ands tare he. iai..ci0 sis ales a ajos cicigve sa 179 8,210 88.3 36.7 74.6 
Praveen He Dr icil esis § css 6 elctes sa np ietinle'y Siviele 154 11,348 82.5 53.7 88.1 
Textiles. ceicthiiestaacvcus eee es Cane sled eoumgele ease 111 8,007 34.6 35.1 75.0 
HUBDOI. chi oes onaba ec raseees ea eeat reeset 58 18,044 68.6 84.6 97.9 
Miscellaneous manufacturing industries..... 233 89,747 53.8 71.4 88.5 
Transportation and communication............ 209 8,061 8.4 ba 46.7 
GATAHES siecs sb ciccciete co Ning sos sae se eRe 209 8,061 8.4 5.7 46.7 
Domestic and personal service.............+4+ 104 3,635 10.4 14.8 84.1 


Laundries, dry cleaning and dyeing........ 104 8,685 10.4 14.8 84.1 
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Comparison of Large and Small Plants 

Table 9 compares the combined welfare facilities in plants with 106, 
or more, workers with those employing less than 100 workers. The 
larger plants show a striking superiority in all welfare provisions ex- 
cept first-aid kits and physicians on call. Large plants sometimes dis- 
courage the use of first-aid kits which encourages workers with minor 
injuries to treat themselves rather than to avail themselves of hospital 
facilities. This accounts for what might otherwise be considered a 
neglect on the part of the larger industrial group. It is readily under- 
stood that a physician on call is the only economical solution to the question 
of medical service for most smaller plants. Therefore, it is not surprising 
to note the considerable recourse to the “physician on call” in the smaller 
plants. The larger plants are generally served by full and part-time 
physicians. Since the extent of provisions of welfare facilities by estab- 
lishments is in general indicative of their relative ability to cope with 
industrial health hazards and generally in direct proportion to size, it is 
evident that a primary concern of State Industrial Hygiene Organization 
is the assistance of the smaller industries in their control of occupational 
disease. 


TABLE 9— INDUSTRIAL WELFARE SERVICE IN PLANTS WITH 100 OR 
MORE WORKERS AS COMPARED WITH PLANTS HAVING LESS 
THAN 100 WORKERS — OHIO SURVEY, VIRGINIA SURVEY 
AND MARYLAND SURVEY 


Percentage of Workers With T.isted Service— 
Plants With— 


Kind of* Sérvice Ohio Virginia Maryland 
100 or Less 100 or Less 100 or Less 
more than 100 more than 100 more__ than 100 


workers workers workers workers workers workers 
Ea SS ee eae een reer 


SAFETY PROVISIONS 
Safety director: 


CRs gs a a re 24.9 21.7 31.6 10.6 25.0 4.0 
PRSME MONIES Sao efic ss otis aiclgs Ao Re » 47.3 £1 21.8 0.6 46.2 2.9 
Shop committees: ..........c.<0%. 58.6 8.3 72:7 13.2 (oak 7.4 
ESPERO ois ck 6 Sa Gieice could 0 We tiates 72.3 34.3 99.6 95.2 98.8 93.8 
Other, Soe ehacpumisasore 29.0. 10.2 86.0 57.8 65.9 18.8 
MEDICAL PROVISIONS 
OGRE Une eeR Ca iancc act et cose oss 23.2 0.3 21.0 0.8 32.1 0.2 
IgG BIH TOOUL Ss whe ciccdcivcicsseees.s 68.0 5.5 60.2 5.9 67.0 10.5 
PTR aA TENG oie card oni ned Ccles's we:es 90.3 89.6 98.6 93.0 99.2 91.7 
Trained first-aid worker......... 64.5 4.1 73.4 27.4 76.9 18.8 
Plant physician: 
ARIMREIE ON aes ove cawtewsesce 34.9 0.7 30.5 4.8 42.0 44,3 
PERG posidwcnsdcecusdeueces 27.9 0.1 25.3 ya | 38.2 0.6 
iinet Cale rahe ine nvaducns cs 45.7 63.5 (a) (a) (a) (a) 
Plant nurse: 
RELIG <9) wa cadens aN swese.* 2:2 0.6 ose avarr ce owaean 0.02 
Lo eS ae eee (4.2 0.2 37.5 0.8 50.1 0.43 
Public“ health: i. .cccc.ccsssaee i i p> gee ee (a) (a) (a) (ay 
TROMINIELER so cics celcencvcasse sh 48.2 0.1 (a) (a) (a) (a 
ne ee a eas Re cee eee 10.5 0.5 (a) (a) (a) (a) 
DISABILITY STATISTICS 
Sick-benefit association ......... §3.2 8.3 39.8 14.9 57.6 8,1 
DIGEHESS.  TECOTAS icicnsicvacee cess 60.0 10.8 40.1 8.5 65.4 10.1 
Accident records ......cccesscoes 93.0 64.6 99.8 93.1 98.7 89.7 


(a) Data not available. 
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Comparison of Ohio with Other States 

Table 10 compares industrial welfare facilities in Ohio with similar 
data from other states. There is noted a general agreement among the 
several states with minor exceptions. Some of these differences are 
doubtless real and others may be attributed to different interpretation of 
various items. Some differences would be expected since the size, dis- 
tribution, dominant types of industry, and state laws necessarily govern 
the type of welfare facilities provided. Particular attention should be 
called to the fact that accident records are available in 100% of all cases 
where compensation is requested, since the Ohio Industrial Commission 
requires the certification of all claims where State Compensation Insur- 
ance is paid. The 87.2% indicated in Table 10 under Ohio accident 
records indicates those industries that keep in their own possession per- 
manent accident records in some kind of book form. 


TABLE 10— COMPARISON OF INDUSTRIAL HEALTH SERVICES IN 
OHIO INDUSTRIES WITH SIMILAR DATA FROM FIVE OTHER | 
STATES AND A TYPICAL INDUSTRIAL AREA 


South Mary- Typical 
Kind of Service Ohio Idaho Utah Virginia Carolina land in baer 
area 


SAFETY PROVISIONS 
Safety director: 


Part-time ts-ctpacseese aves oie cules 24.2 85.5 17.4 27.6 4.1 20.8 21.0 
Sk Full-time AE oe eT ee 87.8 at 88.8 A See = 87.6 23.8 

Gp. COMMMUITLEES  cocicscievecsicce suse 48.2 5 46.3 61.5 55.7 < i 

MEDICAL PROVISIONS =< me 
Hlospital ..0..s.esccccscccsscseveeres 18.5 10.1 25.5 Tie (a) 25.8 (a) 
MASSA CTODIN tats eee tense oe eee 55.1 81.0 62.2 50.0 35.0 55.8 48.5 
[ye] Onc he |e Loe eRe NC eee eit 90.1 96.8 90.6 97.5 67.3 97.7 (a) 
Trained first-aid worker........... 51.8 58.3 72.6 64.7 (a) 65.4 (a) 
Plant physician: 

PAPC UME pass0r08ss039 esnee 27.8 17.7 19.0 25.6 24.2 42.4 17.8 

IRUMMSCEIME s <5.4.k4 carne ik gee see oleel 22.1 10.0 30.5 23 RY epee ys 555 30.7 15.8 
Plant nurse: 

ca = Lretalcre ind seas ee eee 18 a 4.9 1.9 3.7 has 27 

OMNES LRe ETE Sae ee eS 43.1 16. 25-2 30.6 23 : 

DISABILITY STATISTICS : ee gg 
Sick-benefit association .......... a8 43.9 86.0 64.6 85.1 (a) 47.8 29.4 
Sickness records ....ceseseeeeeeeees 49.8 38.5 65.8 84.1 26.8 54.5 40.0 
Accident: Pecords' ics csvcns ccaseans 87.2 99.3 98.9 98.5 98.2 96.9 98.1 
SUSE SS EEE SE EMITS ESSE EIST TRITON Se ee eens eS BD PE a EA TT Se ES 


(a) Data not available. 


MATERIAL EXPOSURES BY OCCUPATION 
AND THEIR CONTROLS 


The primary objective of this survey was the determination of the 
exposures of workmen to harmful materials incidental to industrial 
processes. More than 500 such materials have been catalogued. Others, 
although not harmful under ordinary circumstances, may be inimical to 
the workers’ health under conditions prevailing in the industrial environ- 
ment. It is also known that degrees of exposures harmful to certain 
workers may be tolerated by other individuals working under practically 
identical environmental conditions. From time to time threshold limits 
have been proposed for some of the more dangerous materials below 
which it is presumed that the liability of injury to any worker is negligible. 
This bulletin, however, makes no attempt to evaluate the extent of the 
exposure to any material listed, but indicates only that the worker is 
employed in an environment where such substances are used or created. 

The material exposures indicated in the following tables might be 
either potential hazards or actual hazards. A potential hazard is a latent 
hazard that exists in possibility and not necessarily in actuality. For 
example, a workman handling benzol is exposed to the potential hazard of 
breathing benzol fumes, and the hazard would become an actual one if 
and when benzol should leak out of the containers or be drawn from them 
and allowed to stand in open containers. Direct exposure to an actual 
hazard constitutes an imminent danger of injury to the worker. The 
differentiation between potential and actual hazards can be accomplished 
only by the application of precise engineering and chemical determina- 
tions and is outside the scope of the survey. 

The number of materials encountered in this survey was too great 
to permit separate listing of all. It was necessary, therefore, to classify 
all these substances into 50 material groups which are listed in the ap- 
pendix of this report. Thus, for example, the group, silicate dust, 
includes talc, feldspar, clay, slag, Portland cement, and others ; and the 
group, halogenated hydrocarbons, includes carbon tetrachloride, ethyl 
bromide, picron, fteon, ethylene dichloride, and others. This scheme of 
classification with certain modifications was the one recommended by the 
United States Public Health Service as found in Public Health Bulletin 
236. It is also employed by other health departments engaged in similar 
surveys. 
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Exposures to specified materials are presented both in summarized 
forms as in Tables 11 and 11a and in detailed form in the exposure by 
occupation tables for each of 93 industrial subdivisions. 


Table 11 indicates the total number and percentage of workers 
exposed to specified materials listed in order of their incidence. It also 
indicates the number and percentage of exposed workers for each major 
industrial classification. The percentage of total exposures to specified 
materials occurring in each major industrial classification is listed in Ifa. 
For example, there is a total of 1,110 workers exposed to halogenated 
hydrocarbons. Of this number 98, or 8.6%, are found in the chemical 
and allied industry ; 11, or 1.0%, in the clothing industry ; 68, or 6.1%, in 
iron and steel, etc. Table 11 indicates the importance of a specified 
material from the point of view within a particular industry. This 
answers the question, “How prevalent is an exposure within a given 
industry?” The second table indicates the importance of the exposure 
in relation of one industry to another or more explicitly “Where does a 
given exposure occur ?” 


CONTROL MEASURES 


The ideal solution of the problem created by an industrial hazard is 
the substitution of a harmless material for an injurious one. In many 
instances this is obviously impossible. In such cases, the proper pro- 
cedure is the institution of suitable control measures to minimize possible 
danger to the workers. Various types of controls can be, and, are used, 
depending upon the circumstances and materials encountered. The fol- 
lowing control measures with their explanations were listed in the Field 
Surveyors Manual and were used as a guide by the surveyors in this study: 


“A. Positive: Positive ventilation refers to supply type in which 
air is forced into the room. At least part of the air must 
be fresh air from an outside source. 


B. Negative: Negative ventilation refers to exhaust methods of 
removing air from a room. 


C. Local Exhaust: This type of ventilation refers to provisions 
for ventilating a particular section of the workroom; for 
example, an exhaust system attached to tool grinders, etc., 
and should not be confused with general exhaust which 
serves the entire workroom. One room may be equipped 
with a general and several local exhaust systems. 


D. Enclosure: This refers to control measures consisting of 
a process in a total enclosure; for example, sand blasting 
cabinets which are relatively small box-like enclosures in 
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TABLE 11—TOTAL EXPOSURES TO SPECIFIED MATERIALS 


NUMBER AND PERCENTAGE OF WORKERS EXPOSED TO SPECIFIED MATERIALS IN EACH INDUSTRIAL CLASSIFICATION 


Materials ‘ E : N i i iscellanco 3 
All surveyed Extraction of Chemical and Cigar and Clay, glass Food and Iron and ey cg Lumber and Paper and : go a BR aia ye Domestic and 
industries minerals allied tobacco and stone Clothing allied steel and steel) Leather furniture printing Textile Rubber turing munication personal service 


ee 


pannel a spel tasers 300,674 7,731 14,827 2,567 20,759 18,758 14,680 112,447 15,887 6,471 8,210 11,343 8,007 18,044 39,747 3,061 3,635 

No 5 No Te No Jo No. % No % No % No %o No % No G No J No % No % No % No y No 7) No % No % 
ere GTR gcia a's «nea euler 61,420 0.4 18 0.2 1,546 10.4 17 0.7 1,507 7.3 47 0.3 164 pT | 40,180 35.7 6,132 39.9 56 0.9 564 6.9 759 6.7 67 0.8 2,088 11.3 7,670 19.3 653 21.3 3 0.1 
Carbon monoxide ............. 46 ,043 15.3 4,467 57.8 1,487 10.0 10 0.4 8,793 18.3 220 1.6 1,673 11.4 23,513 20.9 2,597 16.9 97 1.5 488 5.9 505 4.5 119 1.5 446 2.5 4,770 12.0 1,741 56.9 117 3.2 
EE: SN Acre tice ey 45,748 18.2 6,732 87.1 1,210 8.2 1 0.0 10,472 60.4 12 0.1 110 0.7 16,363 14.6 4,007 26.0 4 0.1 174 2.1 364 3.2 77 1.0 3,751 20.8 2,246 5.7 224 7.3 1 0.0 
OUHey PAs < oc ciisecsscetwcsieces 43,382 14.4 4,645 60.1 1,986 18.4 13 0.5 2,598 12.5 194 1.4 1,784 12.2 22,168 19.7 2,295 14.9 143 2.2 414 5.0 483 4.3 90 x Ae | 630 8.5 5,454 13.7 348 11.4 142 3.9 
Petroleum products ........... 87,865 12.6 650 8.4 1,702 11.5 38 1.5 929 4.5 121 0.9 645 4.4 21,67 19.2 1,916 = 12.5 79 1.2 319 3.9 1,718 15.1 376 4.7 1,324 7.3 5,146 = 12.9 1,278 41.8 54 1.5 
POPTICMACHIME (ig ciaide-nases state aete 81,093 10.3 4,510 58.3 457 8.1 5 0.2 9,010 43.4 33 0.2 13 0.1 11,665 10.4 3,407 22.1 64 1.0 653 6.7 37 0.8 8 0.1 65 0.4 1,282 3.1 34 1.1 Sweex rere) 
Organic, GUE civ vesccaie sis ennkey 25,701 8.5 26 0.3 2,192 14.8 2,289 89.2 578 2.8 2,225 16.2 2,415 16.5 3,648 3.2 795 5.2 602 9.3 2,542 31.0 1,047 9.2 2,202 27.5 2,982 16.2 2,267 5.7 15 0.5 26 0.7 
Non-silicious dusts ............ 19,124 6.4 1,179 15.3 1,472 9.9 7 0.7 1,899 9.1 37 0.3 49 0.3 8,653 ev 1,658 10.8 90 1.4 298 3.6 129 Ll 61 0.6 1,580 &.8 1,728 4.3 287 9.4 2 0.1 
Temperature change ........... 15,656 B22) >* neers ee 7 0.0 ae we 1,417 eee oe Lae whee ave 13,158 11.7 872 5.7 viene oe eee 9 0.1 eveewe sees veda cece Siaterse anee 193 0.5 anes sili sie beis sane 
Coal dust (bituminous)........ 14,470 4.8 7,305 94.5 997 6.7 6 0.3 1,210 5.8 20 0.1 319 2.2 3,590 3.2 198 1.3 26 0.4 110 1.3 112 1.0 87 p le | 155 0.9 245 0.6 9 0.3 1 2.2 
Lead and its compounds...-... 12,865 4.3 31 0.4 809 Bo eee ae 1,517 7.8 13 0.1 86 0.6 3,017 27 2,321 15.1 4 0.1 182 2.2 954 8.4 28 0.3 1,045 5.8 2,652 6.7 206 6.7 Soe wince “sa 
Alkaline compounds ........... 10,189 8.4 1 0.0 2,829 15.7 4 0.2 764 8.7 28 0.2 570 3.9 2,754 2.4 444 2.9 81 1.3 25 0.3 261 2.3 197 2.5 1,230 6.8 990 2.5 228 7.4 283 7.8 
Organic solventS .......ssese+s 10,046 3.3 1 0.0 1,160 7.8 72 2.8 365 1.8 83 0.2 90 0.6 794 0.7 104 0.7 699 10.8 281 3.4 1,282 11.8 83 1.0 3,478 19.3 793 2.0 575 18.8 236 6.5 
Dematitis producers ........... 8,827 2.9 7 0.1 1,106 7.5 76 3.0 65 0.3 30 0.2 3,504 23.9 667 0.6 253 1.6 824 13:7 717 8.7 902 8.0 17 0.2 268 1.5 386 1.0 seen soar 6 0.1 
OTE CASED cas ces aan biiscr sedan 8,391 Bie 1 Sitarees rate See upet Pera oe 13 0.1 eeenhs aneete aes cans 6,416 5.7 1,693 11.0 cekuas, tsus 30 0.4 wae mom eww eees site wi0.e ea 239 0.6 sapeen a ow wieee 
Oils; fate and waxes....5..000. 6,878 a 76 1.0 1,285 8.7 eunaee a 155 0.7 1 0.1 478 3.2 1,584 1.4 662 4.8 191 3.0 152 1.9 151 1.3 321 4.0 751 4.2 1,000 2.5 61 2.0 2 0.1 
Mineral acids <505..2..054 athe ark's 5,803 ie 7 0.1 787 5.3 utr 4aP 99 0.5 8 | aw I 105 0.7 2,488 2.2 6389 3.5 4 0.1 59 0.7 288 2.1 92 1.1 231 1.3 1,049 2.6 83 2.7 14 0.4 
Paints and enamels............. 5,285 1.8 8 0.1 575 3.9 a euee sme 558 O37 6 0.0 62 0.4 1,982 1.8 213 1.4 17 0.3 401 4.9 70 0.6 149 1.9 216 1.2 795 2.0 233 7.6 . ‘ bees 
Lacquers and varnishes........ 4,558 Ta ate sitbe ae Fen 487 ee. aie 339 1.6 15 0.1 19 0.1 1,125 1.0 821 2.1 71 5 ae | 577 7.0 133 1.2 116 1.4 126 0.7 956 2.4 268 8.8 ei ay ras 
BUMS oto asad acacia fame ke 9 4,084 1.4 - Me 340 238: aaa ne 28 0.1 43 0.3 73 0.5 @ 206 0.2 72 0.5 118 1.8 86 1.0 2,347 20.7 152 1.9 358 2.0 225 0.6 eset Sage 1.0 
PN Salsas ces nears velaie gins oareuire 4,036 1.3 bine a 2,305 15.5 a 0.0 128 0.6 8 0.1 386 2.6 443 0.4 331 2.2 38 0.6 7 0.1 123 1.1 31 0.4 38 0.2 185 0.5 Prsniee thus 12 0.3 
Other chemicals ...0:..ss.s0c0s 2,529 0.8 2 0.0 936 6.3 > re 58 0.8 Picaieies ae 83 0.6 692 0.6 150 TO” wines . (sae a 0.0 213 1.9 17 0.2 163 0.9 211 0.5 neuen veve 0.1 
HMEUE cache secs comgee aS eats ase 2,131 0.7 121 1.6 692 4.7 Ps a 47 0.2 eens ae 9 0.1 33 0.0 10 Ded ns rama ome frorer Kaan 1 0.0 16 0.2 1,141 6.3 62 0.2 Patni peeace ) onebote eave 
EGER ads cacueca seceioes hexeaste ae 1,876 Ws om aaiens a 667 4.5 wise Fi 8 0.0 ll 0.1 23 0.2 40 0.0 4 0.0 100 1.5 1538 1.9 266 2.3 342 4.3 179 1.0 55 0.1 sceens nesses 28 0.8 
BRINE Sore ving Sagialvwiins eek Main hake 1,873 0.6 cies 214 1.4 iar ll 0.1 aes Sa ate ais Lae 62 0.1 iz 0.1 64 1.0 5 0.1 285 2.5 7 0.1 392 2.2 773 Le 4 0.1 39 cI | 
Antimony and its compounds.. 1,868 OG > SS eawiee is 562 5.80 saweee a3 46 0.2 waive. Sen seseee cece 155 0.1 72 0.5 weve ee 6 0.1 1 0.0 seesee ease 548 3.0 478 1.2 cercee soe seueee sees 
Alcohols, esters and ethers.. 1,795 0.6 eitearne 334 2.3 7 0.3 34 0.2 > 0.0 879 2.6 144 0.1 5 0.0 103 1.6 73 0.9 30 0.3 60 0.7 218 1.2 310 0.8 1 0.0 2.6 
Chromium and its compounds. 1,785 0.6 Pals outs 748 5.0 wis idiots Tees 119 PS) see ran Leiots = 175 0.2 401 2.6 aries Sarak 32 0.4 24 0.2 18 0.2 2 0.0 221 0.6 enter See et le Mates . Se'ex 
Coal tar products........6.+ ies 1,652 0.5 a ri 606 4.1 eeicae Ae 120 0.6 rT 0.0 Brsisin ace an 332 0.3 4 0.0 aes mata Fg 0.1 21 0.2 1 0.0 19 0.1 532 1.3 Pe ae 9 0.2 
Halogenated hydrocarbons.. 1,110 0.4 conte 96 0.6 saben Se et on seats vase 11 6.1 aims leite ss 68 0.1 pz 0.2 4 0.1 2 0.0 195 17 16 0.2 279 1.5 327 0.8 6 0.2 82 2.8 
Infections ......... 1,104 0.4 r 106 0.7 <a 3 28 0.1 ie < 669 4.6 oe Bee ae nae rey 180 2.8 diene hove Per seh 126 1.6 iss es Pei Fr ermal SOT Raine eauene 8h 
Accelerators ....... 1,101 0.4 . 7 0.0 Penis 3 a does SA ces esate ae ealalwale or ae wee saNace tae a de . sialele ooranw Sika Peaks aaice 1,091 6.0 3 0.0 ay < eK ee ee 
Organic acids ..... 1,083 0.4 383 A Pe ot 8 arate 10 Gs tones 65 0.4 esas Shite 35 0.2 129 2.0 6 0.1 49 Z 1.6 105 0.6 67 0.2 aaa wil 105 2 
Manganese and its slewtabop ty 979 0.3 121 0.8 Ree 141 Lt ae ent aed 3 ae iis os 543 0.5 112 0.7 toe A rere wi Rote Beye eee sau ae hee 62 0.2 at eee 2 SerKEs nae 
BIIAON (sesecuedivee caesop inode 883 0.3 Ladtne 182 2.8) eae 71 0.8 SAE # 0.2 75 0.1 470 8.1 acéube aes 6 0.1 10 saa e ee ri cee eon Sint 32 0.1 Caen ae 7 0.2 
RPEIBOCE. cuseins.cccdeheseshpe ste © 782 0.3 ote for 12 0.1 ae ; 6 0.0 5 0.0 aches 318 0.3 225 1.5 Serres alee 22 0.3 55 0 “* cee 23 0.1 116 0.3 vee te wenbbe = 
Phosphorus and compounds. . 736 0.2 eo veee eee 509 BUA: OY) settee . aie osve i ae an + 154 0.1 60 0.4 estas sPeiae iss eases Sens oer ee ea 18 0.0 ceenice sae Gomes - 
ASDEStOS GUSTS .cccscccveccccces 585 0.2 10 0.1 67 0.4 118 Dt toe acters = arte 192 0.2 15 0.1 er wie Ween meee codons Ses eee 1 0.1 166 0.4 oseuve ee hw wets oobe 
Cadmium and its compounds.. 471 0.2 wate ae 55 0.3 5 ieee 8 caeeraik sets Pata 102 0.1 202 1.3 eee 32 0.4 10 0.1 male Betis pre 65 0.2 Seeks sues « See Baie 
Salttr  GiOxide-% ccaseacescusass 416 0.1 see o 99 0.7 a wettes vals re 6 3 0.6 147 0.1 nee asinine 0.1 Sone a arte ‘ Sihe [ae hers 163 0.4 eas Seek Sanat = 
MAIC RAIG co ceigeie hair uiee s we ves'vies 325 0.1 ee ‘ 314 2.1 jane . Selvin dyn eats ade Sake uae 4 0.0 7 0.0 oe wos Saad “sn whats ae ie bias oe seis awes + Ee oe siete ar =e Ts snows mae 
Coal dust (anthracite) teen eeeee 251 0.1 seteee on tase tees See, ne aisles. 4. Sa weinele . veeees eels oceee on 251 0.2 tees eeee eianas aetcams Pood agin ae Rats cre er ae Se Se aie 3 peas Beesee Sais 
BAGCH YES, cc snscweeav sss ceceye va 216 0.1 we F 103 0.7 EMTS cnt et eames A “eee Barer 68 0.4 2 0.0 dak ewe gas he 3 0.0 Lf 0.1 0.0 es soe 81 US: gate eo fy peaks : 
Mercury and its compounds. 14 0.0 ae 21 0.1 Sree cs es oi 6 0.0 3 2 ae eae, aiale 4 0.0 Pine at. Recs a erate Mees Seba seve 3 0.0 104 0.3 ou avle Soe cee cose 
Arsenic and its compounds.. 180 0.0 senate Pre 50 0.3 ee 55 0.3 ‘ r ‘ 9 0.1 a wees wees sie wa 6 0.1 ae sek sistas tents Sic alere seg 10 0.0 meee Be FERP 22 
Hydrogen sulfide .............- 128 0.0 risiacelate 41 0.3 irate a xe sate aie sleten.  y aaalsiers “ig cide 30 0.2 ee t se atic miles i ak ahi wens 57 Be 2 avy ees eae See ee sues veee 
Aniline and its compounds.... 63 0.0 seseee 62 0.4 FA PPR a eg Ee etek aeiee Dn! eee oe 1 0 ee ne bitte: oe aisivis 0 = Saad 5 Seeger oe Boies ee ciate Ae tis ts s Seieus eee 
Selenium and its compounds.. 49 0.0 sae saints aie eee 49 Gee nee ar eedit hie) hy eae nar Ha ete ee, ee Ras oa hale Ruka Mikeeet The. ctidits.” Sie tata AS acta econ eH Se eae ee a ef rs vie beatles cat 
PIG ois ow vais oN ae) FOC eNO 20 DAG osha; 16 ede. 9 pe eee cae city wae ce Piste SAE Lcectpins igo) Lochs stein, OA eae ata ie) >), Secale’ apnea . Sinaia Tic ncasene wee 4 Me eT bck cae een, Wears saue Py |. Lintas > (Coase . Sent .) Caees . er panes . 
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TABLE lla—TOTAL EXPOSURES TO SPECIFIED MATERIALS 


Total -nain- NUMBER OF EXPOSURES AND PERCENTAGE OF TOTAL EXPOSURES TO SPECIFIED MATERIALS IN EACH INDUSTRIAL CLASSIFICATION 
pe Ba gg Metal industri Miscell T 
exposed to % - ‘ Metal industries Miscellaneous Transpcrta- ; 
; ; Extraction of Chemical and Cigar and Clay, glass Food and Iron and : Lumber and Paper and g 4 : Domestic and 
Materials bose nc minerals allied tobacco and stone Clothing allied steel gorge Leather furniture printing Textile Rubber gen Meee personal service 
in plants 
er Lie % No. % No. % No % No. % No. % No % No. % No. % No. % No. % No. % No. % No. %o No. % No. % 
Other metals ..........ssssereeesseaees 61,420 18 0.0 1,546 2.5 17 0.0 1,507 2.5 47 0.1 164 0.3 40,180 65.4 6,132 10.0 56 0.1 564 0.9 759 1.2 67 0.1 2,038 3.3 7,670 12.5 653 a. 2 0.0 
Carbon monoxide 46,043 4,467 Oy 1,487 3.2 10 0.0 3,793 8.2 220 0.5 1,673 3.6 23,513 51.1 2,597 5.6 97 0.2 488 1.1 505 0 ie 119 0.3 446 1.0 4,770 10.4 1,741 3.8 117 0.3 
Silicate dusts ...... = 45,748 6,732 14.7 1,210 2.6 1 0.0 10,472 22.9 12 0.0 110 0.2 16,363 35.8 4,007 8.8 4 0.0 174 0.4 364 0.8 77 0.2 8,751 8.2 2,246 4.9 224 0.5 1 0.0 
CE OOOO os .vho5 vewena cenanscscoes Ce 43,382 4,645 10.7 1,986 4.6 13 0.0 2,598 6.0 194 0.4 1,784 4.1 22,163 51.1 2,295 5.3 143 0.3 414 1.0 483 1.2 90 0.2 1.5 5,454 12.6 348 0.8 142 0.3 
Petroleum products. ....00e0es sae<s ys 37,865 650 a | 1,702 4.5 38 0.1 929 2.5 121 0.3 645 1.7 21,575 57.0 1,916 5.1 79 0.2 819 0.8 1,713 4.5 3876 1.0 1,324 3.5 5,146 13.6 1,278 3.4 54 0.1 
PID. WIDE, onan tp cawensaieale cas Fe 81,093 4,510 14.5 457 1.5 5 0.0 9,010 29.0 83 0.1 18 0.0 11,665 37.5 3,407 11.0 64 0.2 553 1.8 87 0.1 8 0.0 65 0.2 1,282 4.0 34 0.1 o. eats 
Organic dusts ..... 25,701 26 0.1 2,192 8.5 2,289 8.9 578 2.2 2,225 8.7 2,415 9.4 3,548 13.8 795 8.1 602 2.3 2,542 9.9 1,047 4.1 2,202 8.6 2,932 11.4 2,267 8.8 15 0.1 26 0.1 
Nonsilicious dusts ... 19,124 1,179 6.2 1,472 WAL 17 0.1 1,899 9.9 37 0.2 49 0.3 8,653 45.2 1,658 8.7 90 0.5 298 1.6 129 0.7 51 0.3 1,580 8.3 1,728 9.0 287 1.5 2 0.0 
Temperature change .. ae arene. cee en oe 7 0.0 eens aes 1,417 9.1 Sinton cous eas sae melts 18,158 84.0 872 5.6 gist ee Geen 9 0.1 awe pins Assen sae bese ee pee 198 ea ere i hae vais eae 
Coal dust (bituminous)................ 14,470 7,805 50.5 997 6.9 6 0.0 1,210 8.4 20 0.1 319 2.2 3,590 24.8 198 1.4 0.2 110 0.8 112 0.8 87 0.6 155 EU f 245 27 i 81 0.6 
Lead and its compounds............... 12,865 81 0.2 809 6.3 <teiene ae 1,517 11.8 13 0.1 86 0.7 3,017 28.5 2,321 18.0 4 0.0 182 1.4 954 7.4 28 0.2 1,045 8.1 2,652 20.6 206 1.6 eeeebe eee 
Alkaline compounds ...........seceese 10,189 1 0.0 2,329 22.9 4 0.0 764 7.5 28 0.3 570 5.6 2,754 27.0 444 4.4 81 0.8 25 0.2 261 2.6 197 1.9 1,230 12.1 990 9.7 228 2.2 283 2.8 
Caio BOLV ORES: (x5 s:c sninic cn was Cas oeeene 10,046 1 0.0 1,160 11.5 72 0.7 865 3.6 33 0.3 90 0.9 794 7.9 104 1.0 699 7.0 281 2.8 1,282 12.8 83 0.8 3,478 34.6 793 Ye) 575 5.7 236 2.8 
Dermatitis producers..... : stoke 8,827 7 0.1 1,106 12.5 76 0.9 65 0.7 30 0.3 3,504 89.7 667 7.6 258 2.9 824 9.3 717 8.1 902 10.2 17 0.2 268 3.0 386 4.4 ae seh 5 0.1 
Core gases ......0- pipes elas eateries 8,391 be er Sah ewe ree wate 13 0.2 eahnie wank vane pe 6,416 76.5 1,693 20.2 woke sine 30 0.4 ewes aes ae, jones Sek wikis Ves 239 is: , a ee ee <F8. ace he 
Oils, fats and waxes....cccsee.» Baa 6,878 76 1 | 1,285 18.7 Prey ine 155 2.3 1 0.2 473 6.9 1,584 23.0 662 9.6 191 2.8 152 2.2 151 2.2 321 4.7 751 10.9 1,000 14.5 61 0.9 2 0.0 
Mineral acids .........00+6 Sausabinsok see 5,803 7 0.1 787 13.6 see ae 99 Uf, 8 0.1 105 1.8 2,488 42.9 539 9.3 4 0.1 59 1.0 238 4.1 92 1.6 231 4.0 1,049 18.1 83 1.4 14 0.2 
Paints and enamels........ phaases eee 5,285 8 0.2 575 10.9 sae Sas 558 10.6 6 0.1 62 1-2 1,982 37.5 213 4.0 17 0.3 401 7.6 70 1.3 149 2.8 216 4.1 795 15.0 233 2 ee ; = 
Lacquers and varnishes......... cleans he ere ~ oaee 487 TOs <-> aivews vy 339 7.4 15 0.3 19 0.4 1,125 24.7 321 Tel 71 1.6 577 13:7 183 2.9 116 2.5 126 2.8 956 21.0 268 Bae) eceeos e+ 0% 
ROG Gas Sxks Lava owas a ee eee a 4,084 Ehlers Ree 340 8.3 ‘ me 28 0.7 43 AG 73 1.8 206 5.0 72 1.8 118 2.9 86 2.1 2,347 57.5 152 3.7 358 8.8 225 6.5 wisivlente vee 36 0.9 
WRN eae cree redceenses Sesto ake week 4,086 aus 2,305 57.1 1 0.0 128 3.2 8 0.2 386 9.6 443 11.0 331 8.2 38 0.9 7 0.2 123 3.0 31 0.8 38 0.9 185 4.6 - we 12 0.3 
EE: AMIGUMOGIES, co icetdcwe ciekias os constr 2,529 2 0.1 936 37.0 r ae 58 2.3 Sates AA 83 3.3 692 27.4 150 ty a ae ‘ rar 1 0.0 213 8.4 17 0.7 163 6.4 211 8.3 BAL ae 3 0.1 
(IRS rr ehaes 2,131 121 5.7 692 32.5 2 ; 47 Bee rm eG ain 9 0.4 33 1.5 10 0.5 RRS 2 wae Mees a 4 0.0 15 0.7 1,141 53.5 62 Ss Beier ee fs ana Pais 
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which the process is controlled through openings that admit 
tools or hands of the operators into the cabinet. The objec- 
tive is to protect the operators and other workers in the 
environment against the hazards of the process. 


E. Wet Methods: Refers to the use of water or other liquids 
as in rock drilling or hydraulic knock-outs, for the purpose 
of allaying dusts, created in certain processes. If a wet 
process has been substituted for a dry process, note this fact. 


F, Personal Respiratory Protection: Record whether gas 
masks, respirators, or pressure helmets are used. In the 
case gas masks and respirators are in use, note whether they 
are types approved by the United States Bureau of Mines. 
If approved, the official government seal and name of the 
Bureau will be stamped on the equipment. Note type of 
personal respiratory protection in all cases. 


G. Protective Clothings: Note use of goggles, aprons, gloves, 
rubber boots, etc.” 


Table 12 summarizes the control facilities for all industries, listed 
according to material exposures. For example, it is noted in this table, 
that of 31,093 workers exposed to silica, 16.1% of these are benefited by 
positive general ventilation, 7.0% by negative general ventilation, and 
8.6% by local exhaust, etc. Surveyors were instructed to indicate the 
use of approved control devices, but no differentiation is made in the 
following tables. It is not assumed that the existing of a control measure 
necessarily eliminates the hazardous condition since the determination of 
the effectiveness of such measures requires the application of precise 
chemical and engineering determinations and is also outside the scope of 
the survey. Such determinations would show that many uncontrolled 
potential exposures are not of a sufficient degree to constitute actual 
hazards. The institution of control measures under such conditions would 
be an unnecessary procedure. It is therefore not presumed that the num- 
ber of control measures should ever equal the number of exposures. 


The “exposure by occupation”’ tables for each of the 93 industrial 
groups present the number of workers engaged in a particular occupation 
who are exposed to certain specified materials. 
occupations listed by the surveyors exceeds 200 in certain industrial sub- 
divisions, it was deemed impractical to list each occupation separately. 
Therefore, in many cases two or more occupations were combined under 


COMBINATION OF OCCUPATIONS 


one name, 


A standard procedure was adopted for this purpose which is outlined 


as follows: 


Bis 


All material exposures were listed in the numerical order of 
their incidence in each individual table. 

All. occupations except “maintenance” and “other” were 
listed in alphabetical order. 

An arbitrary occupation “maintenance” was created to in- 
clude workers engaged primarily in maintaining plant equip- 
ment and generating heat and power. It can be seen that the 
duties of the workers of this group are not peculiar to the 
specific industry in which they are employed and can, there- 
fore, be logically grouped together. Examples of occupations 
in this group are firemen, mechanics, millwrights, oilers, en- 
gineers, janitors, etc. 

Occupations in which the essential duties and materials ex- 
posures are identical or similar were combined and listed 
under the most prevalent and descriptive name for that group 
of occupations. For example, in the brick and tile industry, 
hackers, break-off-men, cut-off-men, off bearers, and pick- 
off-men, were combined under the name “hackers”. These 
combinations of occupations for each industrial subdivision 
are indicated in the appendix. 

All individuals engaged in a supervisory capacity such as 
foremen, superintendents, managers, etc., were listed under 
supervisors. 

Atypical occupations and others which had only a small 
number of exposures were combined under “other”. For 
example, a plant in the pottery group was engaged primarily 
in the manufacture of clay products but also maintained a 
small foundry to make plumbing fixtures where occupations 
such as core makers, platers, etc., were indicated. These 
were placed in the “other” occupation in the pottery group. 
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Since the total number of 


EDITORIAL PROCEDURES 


Although the types of plants which make up each individual industrial 
subdivision are for the most part similar, there will also be found certain 
examples where this is not the case. In the glass industry group are 
found plate glass, safety glass, bottles, cut glass, glass wool, and spun 
glass. While certain fundamental operations in all of these are similar 
there are many occupations which are not common to all. Dissimilarities 
exist even among the different members of minor industrial subdivisions. 
Any attempt to further combine these into major industrial groups for 
the purpose of occupational exposure relationship would render such 
tables valueless. They would be composed of congruous elements. To 
assist in an interpretation of these tables, the reader is referred to Table 1, 
appendix, which lists the types of industry included under each industrial 
subdivision. Discussion of the exposure by occupation tables will be 
limited generally to points of interpretation and editorial procedure in 
which certain explanations will clarify apparently unrelated tabulations. 

A table which indicates the control measures according to material 
exposure in terms of percentage of controlled exposures accompanies each 
occupational table. These tables will be discussed in connection with the 
occupational exposure tables. In the interpretation of these tables it should 
be noted that the totals of the percentage under control is not necessarily 
equivalent to the percentage of total exposure under control. For example, 
let us assume that 99 workers were exposed to chromium, of which 33.3% 
are protected by local exhaust, 33.3% by negative ventilation and 33.3% 
by protective clothing. This might indicate that 33 workers were pro- 
vided with all these types of controls, or that 33 workers were protected 
with positive ventilation, and an additional 33 with local exhaust and pro- 
tective clothing; or that each type control measure applies to a different 
group of workers. 

Examples of materials included under each major classification are 
found in Table III of the appendix. This list, although not complete, 
includes all the important types of substances encountered in this survey. 
To interpret correctly the various material exposure and control tables, 
it is necessary not only to identify the substances but also to know in what 
situation the workman was charged with certain specified exposures. The 
latter very often becomes a matter of editorial judgment. Certain arbi- 
trary procedures were adopted which were closely adhered to for all 
surveys edited. Certain editorial procedures pertain only to a particular 
type of industry and are, therefore, considered in their proper place. Some 
of the most important procedures pertaining to both material exposures 


48 


49 


and their controls which are related to a large portion of the entire survey 
are listed as follows: 


1. In certain cases control measures were credited to a material 
| exposure in which there may have been no intention of al- 
leviating an industrial hazard. For example, local exhaust 
was credited to exhaust operations where the primary pur- 
pose was the efficient disposal of the saw dust. Wet method 
was credited to the control of silica dust in certain pottery 
operations where the wetting of the material was an integral 
part of the operation. Enclosure was credited to distillation 
processes in which enclosure was indispensable to the process 
itself. The fact that these measures were not designed to 
alleviate industrial hazards does not render them any the less 
effective, or is the possibility of actual hazard eliminated 
when such processes are carried out ineffectively. 


2. Protective devices for some specific hazard may in certain 
cases be properly credited to other exposures for which they 
were not specifically intended. For example, a local ex- 
haust primarily intended to remove silica dust from a sand- 
stone grinding wheel was also credited with the removal 
of metal dust. A respirator intended to protect the worker 
against lead dust was also presumed to remove organic dusts 
which might be encountered in the process. 


3. Dermatitis producers include only such materials not speci- 
fied in some other classification when these substances were 
known to cause skin affections. Materials such as chromates 
and alkalies may cause dermatitis. They are, however, listed 
under “chromium and its compounds” and “alkaline com- 
pounds” and not under “dermatitis producers”. 

4. “Temperature change”, in general, was recorded in situations 
where the materials, particularly metals, were heated to a 
point of visible radiation. Ordinary ventilation facilities 
were not presumed as effective control measures for such 
exposures. 

5. “Carbon monoxide” was charged to any occupation where 
the possibility of incomplete combustion of carbonaceous 
substances prevailed. Local exhaust was credited to carbon 
monoxide exposures where such combustion was properly 
vented regardless of whether the exhaust was natural or 
mechanical in origin. 

6. Acetylene welders were charged with “other metals”, “other 
gases”, and “carbon monoxide” exposures. Electric welders 
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were charged with “other gases” and “other metals”. A pro- 
tective measure such as goggles, or welder’s helmet was 
credited to the exposure of “other metals” only. The man- 
ner of handling this control measure may appear illogical, 
but no other solution was found practical. 


“Sulfur dioxide” exposure was confined to conditions of 
burning sulfur and handling liquid sulfur dioxide and not to 
the combustion of coal and its products. Although it is 
realized that quantities of sulfur dioxide may be formed in 
the combustion of coal, these exposures are not ordinarily 
regarded as industrial health hazards. 

Refrigerant gases were listed as material exposures where 
workmen were engaged in the vicinity of refrigerator sys- 
tems. An enclosed process here indicates that the gas may 
only become a hazard in the event of equipment breakdown. 
The same applies for enclosed distillation processess. 

The term “petroleum products” includes all non-volatile 
petroleum products. “Oils, fats, and waxes” do not include 
petroleum products, but only vegetable and animal oils. 


Volatile petroleum products such as gasoline, naphtha, etc., | 


were classified under “other solvents”’. 


Exposures which may appear unrelated to the occupation 
under which they are listed frequently occur. These ex- 
posures may be due to materials used in nearby work pro- 
cesses. They may also be attributable to the common practice 
in small plants of assigning a workman to a number of 
unrelated tasks. For example, a foundry molder might be 
engaged part time in the plating department which would 
give him atypical exposures to cyanide, chromium, and min- 
eral acids. 


a a ee 


EXTRACTION OF MINERALS 


Table 13 indicates the number and percentage of total exposures to 
specified materials in each subdivision of this group. 


TABLE 13—EXTRACTION OF MINERALS— EXPOSURE TO 
SPECIFIED MATERIALS 


Number and Percentages of 
Total Exposures to the Speci- 


Number of fied Materials in Each Indus- 
: workers trial Subdivision 
Materials exposed to 
specified Coal Other 
materials mines mines 
No % No % 
MGM RET C DALUEMITIONS) ose .c.cc0ccicesecccsccces 7,305 7,293 99.8 12 0.2 
PII NER SG a. oxeaicee ss ccneasdoccese cave 6,732 i 99.3 47 0.7 
RMR lacie ar daceveves<vcccsssccee<s 4,645 4,590 98.8 55 1.2 
SRHCH GUSES. oss asses. 4,510 4,476 99.2 84 -08 
Carbon monoxide . anes 5 4,467 4,411 98.7 56 1.3 
Non-silicious ...... 1,179 1,067 90.5 112 9.5 
Petroleum products . 650 629 96.8 21 3.2 
Si) See cue 121 121 100 he aes 
Oils, fats and waxes. 76 75 98.7 1 1.3 
Lead and its compounds.. Be 81 31 100 ade <n 
Organic dusts ....... PRET E TESS bees Wess eee se 26 22 84.6 4 15.4 
Other metals ....... 2 i SEARS Se ee 18 13 72.2 5 27.8 
RIMS T TERE oa coe uy aun sleds yccelsane decasce 10 eee See 10 100 
WARES AM ORAIBCIS: < cc cccc wcucesecccccscceecs 8 8 100 ants 
LN STL CSG a a Bac tj 7 100 
DPSrMIACHIS PYOGUCETS ec ccccctcccssccccccseee 7 7 100 
Other chemicals ...... Shs Pee ee ee Eee 2 2 100 
UEALIIIO -COMMPOUNGS <5 5 cones deecec ocseveciecee 1 1 100 
MR MRSITET MONMERTEN gona cc ke Sos asdes sev aicieces sess 1 1 100 


Coal Mines (Tables 14 and 14a) 


There were 7,542 workers surveyed in the coal mining industry. The 
principal exposures were coal dust, silicate dusts, other gases, silica dust, 
and carbon monoxide. Loaders, laborers, operators, and motor men com- 
prised the principal occupations exposed to these materials. General posi- 
tive ventilation was the chief control. Of the 4,476 workers exposed to 
silica dust, 99.2% were provided with general positive ventilation. Wet 
methods were credited to operations where the mine was usually wet. 


Other Mines (Tables 15 and 15a) 


The principal exposures in this group were non-silicious dusts, carbon 
monoxide, other gases, and silicate dusts. About three-fourths of the 
workers in this subdivision were engaged in mining gypsum and fabricat- 
ing gypsum products. The principal occupations were loaders, operators, 
and mixers. General positive ventilation, local exhaust, and wet methods 
were the only controls listed. 
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TABLE 14a— COAL MINES — PERCENTAGE OF EXPOSED WORKERS 
PROVIDED WITH CONTROL MEASURES FOR SPECIFIED 


MATERTALS 
n u 3 
~~ 
3] 
3 8 Soc 2 
= K = | 3 
3 # o g n 3 e 3 - 
Control Measures 2 3 2 2 io} = Oh E 
$5 ~~ § 3 & oe b= ie ¢ a £ 
3 & o ao] = Ek) S = (3) 
035 + 5 gS i be S a he 

= s 2 “a 3 Bo as oO be 
=D § ve cs) a2 a pre ~ 3 e ve vo 
_ gies gee cee Seal ua RY gi de gee gree 
‘ co) 9) e) a 3) Z aA A Gis eae 
Number of workers exposed.... 7,298 6,685 4,590 4,476 4,411 1,067 121 31 8 7 2 

General positive ventilation..... 88.0 94.4 99.3 99.2 95.3 92.1 - 90.3 12.5 z 
Local exhaust ........ Se re aeinet tal eoee 0.2 sie ERG va caneei er C4. x ae 
Emclosure. <.ccicaccs. ae entw eal aks hw lian soa 5 0.2 pe ee a 
Wet method .gcccicessescascs prea -ehee > 16 26 - SOG rsa as 96.05 =. cae Oba ints 
Respitator .sisci-.5.. Teeenee eral eer POO sares WiGri te cduee adae seit tags F ats 
Pressure helmet ...........+++- “SBP SEs to a cea ep ari EB Salam ce Neue cata ee ere AO 
Protective clothing ............. Mia aiat Oo eae ewan Sawant, Tels dar mie oie: Cala eenis ese SEOUL 


Materials for which no control measures were indicated are as follows: Petroleum products 
(629); Oils, fats and waxes (75); Organic dusts (22); Other metals (13); Dermatitis pro- 
ducers (7); Alkaline compounds (1); Organic solvents (1). 


TABLE 15— OTHER MINES — EXPOSURE BY OCCUPATION TO 
SPECIFIED MATERIALS 


Number of workers exposed to specified materials by occupation 


¢. n 

Occupations ss ¢ 

2 o 3) e 

3 5 2 

= g re] 3 a $ wo 2 = 

Bice es Boa ce Le ee eee 

ae = ra 7 4 8 #5 oe are ee 

Total number of workers in = pe be EER. ate 4 a B65 sins 

plants surveyed, 188 ‘a ro) He 3 3 — daa b - “a 

4 a2 v 3) 3) rs ='5 vo vo Ss ae 

ro) & 3 = = —< her] — a of = 

oO > i Ta v ° c=) i 

a 1) e) n 7) & Oo < (3; (2) (2) 

Number of workers exposed.... 112 56 55 47 34 panies be Foi 1) 5 1 

Percent of workers exposed.... 69.6 29.8 29.38 25.0 18.1 11.2 6.4 5.3 2.7 2.1 0.65 
MP IRE NOES vo os. ore cialv cin e’s atescotees IG ete aan eaiaie 2 D ae 5 
WIGMIAHOE IN ais coos is¥ensckeccesces 2 2 we : ws : 2 sabre 
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TABLE 15a— OTHER MINES — PERCENTAGE OF EXPOSED WORKERS 
PROVIDED WITH CONTROL MEASURES FOR 
SPECIFIED MATERIALS 


3 © 
2 4) 
Control Measures m3) "K = 
‘32 Be uo . 8 
n - 
“5 ao a ou 
So RE 2& £e 
a 3) ie) eo) 
Namber-.of workers exposed scsi ccsccenscoecstscsweecses 112 56 55 5 
General positive ventilation.........cceccesscocccescccees 39.3 78.3 80.0 60.0 
WOCHIMERHAUEE: Sonne weiea owas Nissin sistesheriiseetavedesneeaases = “Eeeibes IB" Saas <P 


Weoet Methods sas cae utes bend seswicbiveeeeens stoeeseestaees see B59 <2 on Geer Ais ee eee ae 
Materials for which no control measures were indicated are as follows: Silicate dusts (47); 


Silica dust (84); Petroleum products (21); Coal dust (bituminous) (12); Asbestos dusts (10); 
Organic dusts (4); Oils, fats, and waxes (1). : 


CHEMICAL AND ALLIED INDUSTRIES 


Table 16 indicates the percentage of the total exposures in the chem- 
ical and allied industries for each minor group in this classification. It is 
evident that the industries in this major group are so diversified in char- 
acter that an individual discussion of each is necessary. 


Charcoal and Coke (Tables 17 and 17a) 


The principal exposures in this group are bituminous coal dust, other 
gases, and carbon monoxide. Benzol and coal tar products, also important 
exposures, are extensively controlled by enclosures. These enclosures 
are actually an integral part of the coal tar recovery process. It is rec- 
ognized, however, that faulty maintenance of the distillation equipment 
might result in a serious hazard from coal tar by-products, and they are 
therefore indicated as potential hazards... 
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TABLE 17—CHARCOAL AND COKE—EXPOSURE BY OCCUPATION 
TO SPECIFIED MATERIALS 
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a6§6UNu0GQcQG5c6QG6K63K63x6Rhe6Vu30’—""”0"0waa0aaaoo eee 


Number of workers exposed to specified materials by occupation 
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* 2 ~ 
o > i] S 
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° vo 3° Q 3 3° 3) Es 8 & 
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Number of workers exposed.... 267 180 178 150 6 66 2% 2% 2% 15 12 5 
i ee ee ee ae 
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TABLE 17a — CHARCOAL AND COKE— PERCENTAGE OF EXPOSED 
WORKERS PROVIDED WITH CONTROL MEASURES FOR 
SPECIFIED MATERIALS 
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Materials for which no control measures were indicated are as follows: Chemicals (5). 


Explosives and Ammunition (Tables 18 and 18a) 


The principal exposures in this group are organic dusts, other metals, 
and salts. Other more serious hazards such as arsenic, mercury, antimony, 
and lead are also present, although to a lesser extent. The only significant 
control measures are negative ventilation and local exhaust. 


io.) 
wn 


vee tee tee eee oT I I or ace Zz or gg tte tee g st 


vd 
~ OE Cat Rots te oT ose tee @ tee eee oT “9 3 ¢§ 


steeeeeeeeesseees YoU QQURUaUIEW 
T 

se Fee tee tee nee nee See See tee eee nee g F 
% 


sp eibeses sede acveieeisel TROT TROTTTOOT, 


AGA EST an) Hes laa sl Ne cen ese tp elek (ied ices sbepenes sass tsp 9 ensesenr: GIOSTATOING 
Ges \GGn Gee sme ose ge eek wee oe bene gi pee nee skeen go wae nee og tog Z reteceeeeereeeeecrseresses UBUISsaIy 
BE Re 88 swe ee g  vopee: Sea, ape: Seen eee abe | ape Say Fae Ree caaen ees ey see! eee RMS ttetecreceeceeereeessersesses SIOqBIT 


tee eee see aT ose BT og “98 BL Zz 


9 ¥ tt tteeceeeeceessenceseeesee® SI9¥OBT 
manne wee ee ge ig Lay ase gee lige | easly ome: Bee Skee ek ips ves eae Fee imme Gam ral 
g 8 
9 


eee Pee reverse re eeesseeress 810}e19dQ 
shenne weer ures ¢ see tesisiee a? 24 ear aacrne 
Pee eee eee eee Hee eee Stologey 
SOC eee eee eee He eeeeee sioysiuly 


tee tee see bee og tog 15g eee 


Seer MORTESSS  UNSIAl tein iieieia) eine) 118.0.8. ia RSG c[eealdmnal (989 ¢lins's -Ncieieiojsiaic emery z ¢ F evs 


tee tee tee tee eee og “8g tee tee tee og see eee y see tee see 8 Sino) jlene Syne aa Seles] coals 


Sep eee [ens cene “WENERAS ISR ope. eee | pigs’ Nes Saw ge” mee 056g sas eee ge see) oe “gz ¥ 
“2g tog tee eee og a 2 eee g tte eee es g 


ee eee eee eee eee eee eee eee eee eee g 


ae eH OAANHHO 
. Ar 


to 
7) 
rs 
Re 
os 
& 
) 
E 
2 
O 
td 
=) 


30 gO $0 60 T'S 8% 83 OF OF OF BS BE LE 99 99 HY TL ML 06 66 OIL ISL HSL TOS 8°06 *******pasodxe siayxIOM JO jWEedI0g 


ec 
ins] 


rd Po Oe SE 6b SLE bE he Ge ree “We 2 aRG* REO oee OS nee e SB ay. OR Peis tebe sega! ae “T7***pasodxe siayxIOM jo Jaquinyy 


Q ep a Sage ae. SemeT Se: e) DB ww oO OO BP sees aD mM e) 2) 
22 8 @ Fst cshoSor yb 2 S fare Per FE sg £ Ee S ‘ 
> ieee = ee — = ea - aaa | BE 2= 82 0 8h 9g 3 BES © = §e os m= & Zz = % €zp ‘pafeains sjueld 
Regs B § da BBR = Be & 5 eae eae ee ae ee a Ets ae 3 UI SJayIOM JO JaquINu [eo] 
So & gg Bg ER Bes gas ca Oe ee wobite ¥) eg a : 
Cee oe ee eee oR Be ae |e eR Bo eee 8 2 g 3 
2 » @ 8 g e 8S 54 Bin eRe oe ae 3 Bs 8 $ e 
2 3 & 8 gp 8 op @ Of 8 Rite a eee ee = & ¢ 
Oy a et Be ae os 5 Bae tee ag ape ar. ety hee Rae cae ; @ = 
77) (=e 1) 77 A=) a =, 7) o 8 Fs] me 3 2 
i=] 3 ° wee io") mm 4 — <5 o a. 
ca a Qs a 
s 8 Sie & 2 & & ° ae & 
. Rone 5 PSR aes! ~ 3 suoyednss9 
n 7 a n 


uorzednos0 Aq s[eliozeur poytoods 03 pesodxs sisyIOM jo Joquinny 


STVIVALVW GaldIDddS OL NOILVdNDDO AX AWNSOdXA— NOILINNWWV GNV SHAISOTdXHY —8l AWIAVL 


ee ee 


59 


TABLE 18a— EXPLOSIVES AND AMMUNITION — PERCENTAGE OF 
EXPOSED WORKERS PROVIDED WITH CONTROL MEASURES 
FOR SPECIFIED MATERIALS 
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Materials for which no control measures were indicated are as follows: Inks (42), Dermatitis pro- 
ducers (28), Non-silicious dusts (28), Silicate dusts (24) Mercury and its ir gto (21), Coal dust 
(bituminous) a» Antimony and its i ramen 17), Organic solvents (4), Coal tar products (2), and 

Tganic acids 


Fertilizer Factories (Tables 19 and 19a) 


Fertilizer mixing and acidulating plants, and tankage plants, two 
widely separated types of industry, are included in this group. In the first 
type the principal exposures are the various dusts arising from fertilizer 
mixing operations; acids; and fluorides, a by-product of acidulation. 
Dermatitis producers and infection hazards are important exposures in the 
tankage plants. The prevalence of enclosures is indicative of enclosed 
grinding and acidulating operations. 
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TABLE 192 — FERTILIZER FACTORIES — PERCENTAGE OF EXPOSED 
WORKERS PROVIDED WITH CONTROL MEASURES FOR ie 
SPECIFIED MATERIALS 
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Materials for which no control measures were indicated are as follows: Silicate dusts (35), Sulfur (82), 
Lead and its compounds (27), Other metals (19), Coal dust (bituminous) (19), Inks (7), Other chem- 
icals (3), Lacquers and varnishes (1), and Paints and enamels (1). 


Paint and Varnish (Tables 20 and 20a) 


The exposures in this group include all materials used in the manu- 
facture of paints, enamels, lacquers, and varnishes. Practically all of the 
material groups are represented. Occupations concerned with the handling 
of materials before the paints and varnishes were compounded were noted 
according to the particular type of material handled. However, workers 
engaged in handling mixed and compounded products were noted with 
paint or lacquer exposures only, except in the case of lead products where 
lead and its compounds were also indicated. Control measures of all types 
were reported. Enclosures were credited in completely enclosed mixing 
and milling processes and wet methods in the mixing and compounding 
of pigments with oils and solvents. 


Petroleum Products (Tables 21 and 21a) 


The principal exposures in this group are petroleum products, other 
gases, organic solvents, and carbon monoxide. Volatile petroleum prod- 
ucts are classified under organic solvents, and the non-volatile materials 
are listed under petroleum products. The majority of workers were em- 
ployed in petroleum refineries, but the majority of plants which are small 
in size were engaged in the manufacture of grease and lubricating ma- 
térials. The occupations, boiler makers and pipe fitters, usually combined 


with the maintenance group, are listed separately here since their work is 
an important factor in the routine manufacturing process. The principal 
control measures are local exhaust and enclosure methods. 
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TABLE 20a— PAINT AND VARNISH — PERCENTAGE OF EXPOSED 
WORKERS PROVIDED WITH CONTROL MEASURES FOR 
SPECIFIED MATERIALS 
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TABLE 21— PETROLEUM PRODUCTS — EXPOSURE BY OCCUPATION 
TO SPECIFIED MATERIALS 
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Rayon (Tables 22 and 22a) 


The principal exposure is hydrogen sulfide which is a well known by- 
product in the manufacture of rayon products. Carbon disulfide, also 
used in this process, is indicated under the classification of other solvents. 
Hydrogen sulfide as well as mineral acids is controlled 100% by positive 


- general ventilation. 


TABLE 22— RAYON — EXPOSURE BY OCCUPATION TO SPECIFIED 
MATERIALS 


Number of workers exposed to specified materials by occupation 


n 
Ls) 2 
g a. 2 2 3 
s n 3 3 3 § n 4 aD 
com 7 n 
oe es eee eg seme 
) 
a 2 ° gs og a ae i § #5 z 
Total number of workers a ee On ee & Ss r Es: 
in plants surveyed, 117 Serer ee he eS Be Ee 
oe S$ ¢ SERB ¢ & @ 2 a eS 
a a. or OC Ooo: Oo Over o Oo. 8 
Number of workers exposed 41 37 2% 21 M1 6 UL 9 7 7 5 4 4 
Percent of workers exposed 85.0 S1.6 19.7 17.9 17.9 18.7 9.4 7.7 6:0 6.0 4.3 8.4-°38.4 
Bleachers 6 6 6 Pee 
Chemists we 5 
MERE oan ook ke ease ri achagey a eR age aes 
Floormen eee eee ; 
Foremen 4 1 re 1 1 1 
Laborers ae 9 Soper 9 
Mechanics 4 See 
Spinners 28 
Tank men van $ 
Maintenance 1 4 4 4 4 4 


TABLE 22a—RAYON — PERCENTAGE OF EXPOSED WORKERS PRO- 
VIDED WITH CONTROL MEASURES FOR SPECIFIED MATERIALS 


= 
o § n wn — 
[t= ° =] bar | o- 
3 3 | g 5 
| sheen Mees Seana, Sone Be 
Control Measures ¢ S & @ = a =I 
A 3 o ° ba o a) 
© & B= "i H = he § 
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v fs] 00 2 a my 
> par} | s | ES | C 
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Number of workers exposed............ 41 37 23 16 11 7 6 4 
General positive ventilation............. 100 100 ete balitd eee Sita ; oe 
General negative ventilation............. ats Sees 30.4 are 63.6 100 Sees 
INCAS CLNAUSE 55 vccteesescess Wagiianeoue eae Sed aoe 56.3 ares sale 100 100 
EMCIOSUPE: Sssiccccssecss ee LF REP Ee ease RUE 13.0 75.0 36.4 Sea Seis “S88 
Protective clothing ............ wace tna Fawn ots OOD) 02D IB By im a5en. swt eee sen 


Materials for which no control measures were indicated are as follows: Petroleum 
products (21), Oils, fats, and waxes (21), Organic dusts (9), Salts (7), and Coal dust 
(bituminous) (4). 
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Soap Factories (Tables 23 and 23a) 


The principal exposures, as would be expected, are alkaline com- 
pounds and oils. Exposure to alkaline compounds was indicated not only 
for workmen engaged in handling caustic raw materials, but also to work- 
ers exposed to soap dust itself. The non-specific occupation of operators 
is dominant in this group and includes employes in various departments. 
Enclosures and local exhausts are the principal means of control with 
respirators and protective clothing applied to certain exposures. 


TABLE 23— SOAP FACTORIES — EXPOSURE BY OCCUPATION TO 
SPECIFIED MATERIALS F 


Number of workers exposed to specified materials by occupation 


Hy n 
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a ae °° 3 8 wn % 8 3 
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Blackings, Cleaners, etc. (Tables 24 and 24a) 


Salts; alkaline compounds, organic dusts, and silicate dusts are the 
principal exposures in this group. These are well-known ingredients in 
many types of detergents. This group is comprised mainly of small 
establishments which are engaged in mixing and compounding raw chem- 
icals, and, therefore, fillers, mixers, and packers are found to be the prin- 
cipal occupations. Local exhaust is the only significant control measure 
indicated. 


TABLE 23— SOAP FACTORIES — EXPOSURE BY OCCUPATION TO 
SPECIFIED MATERIALS — Concluded 


Number of workers exposed to specified materials by occupation 


(bituminous) 
pounds 
varnishes 
compounds 


Coal tar products 
ethers 


Organic dusts 
Silica dust 

Coal dust 

Salts 

Lead and its com- 
Other metals 
Paints and enamels 
Benzol 

Aldehydes 
Alcohols, esters, and 
Infections 
Lacquers and 
Non-silicious dusts 
Chromium and its 
Asbestos dusts 
Fluorides 
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TABLE 24a—BLACKINGS, CLEANERS, ETC.— PERCENTAGE OF 
EXPOSED WORKERS PROVIDED WITH CONTROL MEASURES 
FOR SPECIFIED MATERIALS 


Ss 


n o 
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~~ ¥ 
Be Oe eer : : 
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ae eae Wea ie ee , 
n = 5 5 7 5 s 5 n S 
os I Lal ta ~ Lal i m= > a 
uv) < (ee ie) OW re) A Oo 
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Protective) clothitig 5 tsacsdcus secs se aca paras Le ada eer eee Seek Eee, ee Oe ee eee 


Materials for which no control measures were indicated are as follows: Dermatitis pro- 
ducers (27), Alcohols, esters, and ethers (11), Petroleum products (7), Inks (8), Lacquers and 
varnishes (8), Coal dust (bituminous) (2), Other chemicais (1) and Non-silicious dusts (1). 


Chemicals (as such) (Tables 25 and 25a) 


The principal exposures are salts, other gases, alkaline compounds, 
and carbon monoxide. The group as a whole is represented by a diversity 
of manufacturing operations including such unrelated products as table 
salt and gas products. Here again, the non-specific occupations, laborers 
and operators, predominate. Some of the more specific types of occupa- 
tions are related only to one particular type of industry. Control meas- 
ures are so varied that no general conclusions may be drawn from this 
table without reference to the original surveys themselves. 
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75 
Dyestuffs, Inks (Tables 26 and 26a) 


Dyes, mineral acids, salts, and chemicals are among the principal ma- 
terials encountered in this group. Laborers and operators comprise the 
principal occupations. Local exhaust and protective clothing are exten- 
sively used for many exposures, while respirators and wet methods apply 
to some of the less prevalent materials. 


Matches (Tables 27 and 27a) 


It will be noted that a large percentage of workers are exposed to a 
variety of important materials. The percentage of workers exposed to 
dangerous amounts of such materials is doubtless less than the potential 
exposures indicated in these tables. The control measure table shows a 
relatively small percentage of workers protected by enclosure methods, but 
examination of the original surveys reveals that this control exists where 
the degree of exposure is conceded to be the greatest, as in mixing. 
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TABLE 23a— CHEMICALS (AS SUCH) — PERCENTAGE OF EXPOSED 
WORKERS PROVIDED WITH CONTROL 'MEASURES FOR 
SPECIFIED MATERIALS 
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TABLE 26— DYESTUFFS, INKS — EXPOSURE BY OCCUPATION TO 
SPECIFIED MATERIALS 
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Number of workers exposed to specified materials 
by occupation 
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WORKERS PROVIDED WITH CONTROL MEAS 
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TABLE 27a— MATCHES — PERCENTAGE OF EXPOSED WORKERS 
PROVIDED WITH CONTROL MEASURES FOR SPECIFIED 


MATERIALS 
os 2 
S— 3 4 o 
cs) i) zg 
B w » & = Eo a 5 
Bog 2 of 88 83 : f 3 
Control Measures so a 5 sq a gs RS) a 
aoe on Ba we Be z ae 
g ue 2 aq Fy a & = 3 ‘@ Bane 
3 Oo 33 ae a Bs i n 2 ra) 
PF #2 6 26-48 45 4 8 3 4 3 
Oris: Sea oie: tele ee a Ban Oe 
Number of workers exposed ......... 614 589 510 509 509 507 498 334 804 14 9 
General negative ventilation ......... 48.9 52.7 5.8 68.9 58.9 69.1 60.2 89.8 08.7 ... .«. 
Local -exhavist 200026 <es5. ote soe ec dane Spr pet eine. Yor Sree ee SS as ave 40.0. O69 
HEACIOSULE = velo cba eas cone shu esse meta eS BiB eRe eas Ob OS 9.6 10.8 ee eee Soe se 
Wier method + ci.css ses sae ea aeke tetas ree (0 ie meyer a an LS Sapa ane gece 5 
Protective. clothint <.s420s0bsasess caine Sys eee cee ote Lars asin ae 


Materials for which no control measures were indicated are as follows: Petroleum products 
(77), Dermatitis producers (66), Inks (43), Sulfur dioxide (9), Lead and its compounds (8), Alka- 
line compounds (5), Coal dust (bituminous) (5), Mineral acids (2), Dyes (2), Silica dust (2); 
and Paints and enamels (1). 


Patent Medicines and Drugs (Tables 28 and 28a) 


Medicinals and chemicals comprise the principal exposures in the 
patent medicine and drug industries. Other minor exposures are well dis- 
tributed with occupations such as fillers, compounders, packers, mixers, 
and operators predominating. The major exposures, medicinals and chem- 
icals, include practically everything listed in the U. S. Pharmacopeia. The 
term, medicinals, was applied arbitrarily in this survey particularly to 
potent drugs, whereas other chemicals include such substances as salts and 
common organic chemicals. Local exhausts, enclosures, and respirators 
are the important methods of control and are applied to a wide variety of 
exposures. 


Other Chemicals (Tables 29 and 29a) 


The principal exposure in this group is coal tar products which con- 
cerns workers in the wood creosoting and shingle staining industries. As 
noted in the appendix, this group includes all chemical industries not 
classified above and is therefore greatly diversified. The control measures, 
as well as exposures and occupations, are varied and have no special mean- 
ing to the group as a whole. 
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TABLE 28— PATENT MEDICINES, DRUGS — EXPOSURE BY OCCUPA- 
TION TO SPECIFIED MATERIALS 


Number of workers exposed to specified materials by occupation 


e g 2 i 
: 3 - ea a. 2 g 8 
Occupations a oe Ea = = eS gee 
= ie 3 &§ & 5 3 3 
a ae =a a oe ie 3 
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Percent of workers exposed ... 35.2 29.8 15.8 14.6 6.2 6.2 5.2 4.7 4.5 4.4 4.4 4.2 
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TABLE 28— PATENT MEDICINES, DRUGS — EXPOSURE BY WCCUPA- 
TION TO SPECIFIED MATERIALS — Concluded 
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TABLE 29— OTHER CHIEMICALS — EXPOSURE BY OCCUPATION 
TO SPECIFIED MATERIALS 


Number of workers exposed to specified materials by occupation 
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TABLE 29— OTHER CHEMICALS —EXPOSURE BY OCCUPATION 


TO SPECIFIED MATERIALS — Concluded 


Number of workers exposed to specified materials by occupation 
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88 
Cigars and Tobacco (Tables 30 and 30a) 


The striking exposure in the manufacture of cigars and tobacco is 
organic dusts and refers specifically to tobacco dust in this industry. 
Tobacco workers exposed to organic dusts comprise 89.2% of the total. 
Everyone working in the vicinity where tobacco was handled was given 
an exposure to organic dusts. Control measures are not employed to any 
significant degree. 


TABLE 30a— CIGARS AND «TOBACCO — PERCENTAGE OF EXPOSED 
WORKERS PROVIDED WITH CONTROL MEASURES FOR 
SPECIFIED MATERIALS 
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Materials for which no control measures were indicated are as follows: Dermatitis pro- 
ducers (76), Petroleum products (88), Non-silicious dusts (17), Alcohols, esters and ethers (7), 
Coal dust (bituminous) (6), Alkaline compounds (4), Silicate dusts (1) and Salts (1). 


CLAY, GLASS, AND STONE 


Table 31 indicates*the number and percentage of total exposures to 
the specified materials in each division of the clay, glass, and stone group. 
Silica and silicate dusts, carbon monoxide, and other gases are the prin- 
cipal exposures. 


eee eee eee eee eee wee see wee weer eee eee were 0°O00L G see woe ¢ **spunodutos Ss} pue uiniuipes) 


L 91 I wee seer 9°99 fp seee neee weee weee eeee weer L°9L I eee eee 9 Ce sopruesy 
eeee eee ¢°Z9 c Gq'1¢ g eee eee eee sree eee eee eee see eee eee 8 ed sokq 
sere weer eee eee wee seee eee eee eee oeee 0°00T OL wee eee see ee OL Seem ewe eee ee eeeee sproe duesiOC 
Brie “8 OQ0L II Rect pees sees oats saa oa aretete Biete eeas ase ee ie IL rit eeeeeeeeeesteeeeesteres TOZUQG 
tte seee eee weee 0°00L &L wee eee weer eaee see seee eee eee eee eee €L ey soses at09 
sees see mittee foes Seine ages cree. smiete eisai vietice ‘ees eae Gre earieta's “© Q*QOL ez &% tteteeeeeeeeeeeeeeeees SHOTDOIUT 
ie tree gre L LOL Og aaa hers sissie wees UL z 9°S 2 seta Seu: 9% Wetec teens eeereeeeeeeceseres SHUT 
stee teee eee wee ¥'°6Z OL tees eeee eee eee 6°cS 61 L°FL c see ese ies "ee srayyo pue Siayso ‘s[oqooly 
wee saee ewer wnee 6°OL G see see eeee eter eee eaee L'68 IF see see OF **spunoduroo si pue AuoWUYy 
tae aise ase vets S2E 9 arte ois ete when tone See eee gg TE wa BEC IP teeteveeeeeeeeeeoserserss INTMS 
* seer seee wane eeee see ener eee eeee eee see were 0°O0L 6F eee eee 6F ***spunodwiod s} pue tUNTWapas 
stee see sae waee seee . see teee eeee sees see eeee 0°00L Gc eee see cc ****spunodwoo SI pue dIuasIV 
Lt I a a 9°8 ¢ te yaar 5 Oe heap ee 1 a Meee 9°16 «(OL i ak: See 8¢ veer eerececes’ S[eorumeys I9qIO 
9°? $ + & SGE° 8 Sc 8 Lh si LL ¢ FCT OL PCS 9 sereseeee sagonpoid syMeuiog 
save ee 2 mie : siete sale wtiety es mala 82 z 216 69 siois see IL steseeeesseeveeereoeees SODTIONLT 
sea ve ‘oii er 5 vere Sone Sivieie “+ grog gg Leg ¢9 ai gg tetteeeeseeereees Sprioe [BIOUTPL 
LF zg sos 69 vies ie Tiss eae Aes ire sa a ws Treg ne “grr stestereserseeres sasnp soqsoqsy 
oe wee FR G 9° 6F 6¢ . see seee oe teee stee O°SP 0g oP c 6IL **spunodui0o Ss} pue winiur0149d 
tee see eT Iz seee tear wane sees wees wees wees wees 0°08 96 O'S g OZL mSisin sere eee 9 CST DOLE 1ey [e0o9 
LF 9 3°0 I winks iene a ee 3°0 I a 9 [lL 16 OSE &% era st reeeeeeeereeeereeseeeeeer SHBG 
eaee sere see . g'I¢ g) sae see eee weee see sees Ste 6P @'eL 61 LL *spunoduroo Ss} pue asouvsuryy 
Ak éL 0°6 #1 G°Sg gg 9°0 I 6°T g 8°¢ 6 O'IS = 8F 1 ares | gst seeeereressSoxeM PUB S}EF ‘SIO 
eT g 9°0 é 8°cb SFL : re Be 5) TZ 6% OL gl A gaan ad Sakae eae 688 streeesssaystuseA pue sionboey] 
sieee hi eres One (ai 8's #6 80 T 0's IL $°9 86 200)! OCG, DOR Sap 998 sreeccesersees SyUgATCS DUeZIO 
1 4 8. 4 S05 = GSS tee ee al 8 a's 81 OEP FEO Ah Oo ae 8g¢ coil. | See oO bee zap aleE 
SIT 89 $6 g¢ EBey 366 sti tis ee ae cP 9°% ST sos 706 6SE 81g stereesseecceecss SisnP URSIO 
8°0 9 9'L as G6 04 we ian FSG ~~ BLT 8°0 9 ooo. Wer 6088 OD FOL sereeeeeeeeespunodurod sUulTeyTy 
*°S a9 9°9T ss FST. SOL = 86 SL éL Bree POL 60 z G08 18 3°96 91 626 steeseeeeesessgonpord wmoporjag 
SF 6g 6% gs v9 82 9°% (es 6°FL = OST. [0 T 1S ged 4°79 «884 = OTST stresses (snouruniiq) 3snp [BoD 
Z'0 g sae sae. wane seen sae see 8'T 9% sone eee 6°96 198° UL cl LIP‘T Sse eecle sets *S3GRTO dinjzerodula T, 
6°0 ia 60 81 LLG == 698 6°0 FL 0s cP oT ¥% G66 «(OFF «6=68"S—s 8B 109°T Reena Tat SL fd bd ah eel 8) 
A Bee 90 3=«6 9°32 = SFE Bea ht Steel sane See eee 80—saL 3, 660'T 4°S Th OLTS‘T “ts **sspunoduos s}1 pue pray 
SCL = FG eT ¥G PLE = O8E 0°8 Tot GIs 6S as 19 Gm 69F OC 8 668°T wrereceeess’ SISNP SHOTOTIS-UON 
oT 88 40 at 4°86 L19 aL 98 8h 0G g°0 81 s'zo ges‘T SZ LTe 86 969°S SS SEES eee Te BOREO aon OF 
8°T L9 Et IF “Sk . FY 60 ¥8 9°F FLL L'0 g 918 9BrT BSS CEST s6L‘s pee teabae Se] ELE UR TEI SD) 
Ut 16 $°0 8F 8°Sh 6h6S ZF GL 6°9 st9 ZO $I 6S 6F8 G68 09G°8 0T0‘6 Kaen he ous lalla td] k 
L’% S86 Es GIL aN Be: Sas GT O9T 16 #96 6°0 86 SIL S8o'T 8° SOT GLF‘OL Dee eee oT eons 
% ‘ON % "ON % ON  % ‘ON % ‘ON % “ON % ‘ON % IN 
syetiojzeur 
auoj1s s[elioyeur spied 9u0}3s oIn : 
pue ses Buyoor sars9q10g guojs yey s1oii1ut Met sue ie tees 
*Ae[D 19430 3 P nid s pes pig tes “gu sseID pig pasodxa S[BIIOIE PY 
Teqesy 1922 ai SIOGIOM . 
UOISTAIPGNS [Bljsnpuyl yoey zo 
UI S[eliazep_Y Payloedsg oy} 0} sainsodxy [v}0], Jo ase,Us0I9g pue JoquinN TaquinNy 


STVIMALVW GalsAIDadS OL AMNSOdXA —ANOLS AGNV SSV19D ‘AVID—I€ ATAVL 


6g ii ZIL &8 SIL 2¥L oF 89 Tleeeseecesesssesseeeess SUBHOTUIE TY 
z 6 ¢ See ticwee - ee ot 91 Steveesececereeeeee-secesesesees IONIC) 
merrier” wats a wale, (ep enre nei? oes 912 Tle Tre seeeeeenesserecerscersrooet® BIDIDZT AL 


Ey xeercuiitess he fan re) Ss a eee a CORR ares neem ae tan Re ee ae SIL SLL httttoetteteetessoeees ome aazSUery, 
mae ea ar is — ae see eee I i I see eee g F wee ¢ eee 6 ¢ 69 ZO Ce i ee a siostAladnc 
fie Aas ay on es ae te ant ne oe oo ep g I : eee I OL eee tee eee tee 9g T¢ ee ey sioddiys 


ge ER Ta gE haa gage fa REM DM MR DGG see here lick Mei meen elec SY 
es $2 iis mer aa : : ie eee eee eee aN Z eee eee eee eee eee eee 4 wee a IL eee ee ee ee ee 2 ee SIaTeIS 
oe . wee see wee see tee eee eee eee ese I see OL F 86 86 CCCI 5 f= 56 Ug 

in eee eee eee PPL FPL i) uausseig 

tee eee see eee ZeL ZEL ey si933ng 


Sis eee eee see see tee eee eee Zz see see see G T 1Z cL g #Z OT Z Z CCL SL Coe ene ene veneeesectonerensse OTT ueg 
re ee I al eee oe OT eee eee L 3 eee z Z eee ¥ g ce t L eee 68 6 ee ed SloyetodgQ 
a aa < es = aes as = eee eee eee eee 9 eee L see SI CT eee eee c 881 e8L Coe e ere reece sree rsessesees§ 8 sioploW 
en ve ng a2 aa ae 358 : 2 tee see see eee eee wee eee eee eee eee CZI CL 18 88S CZs ee ee ee ee Stour, 
a tes ai ; _ ; 7 - eee eee eee see 7 see F 8 eee 28 9 91 SEI TFL ee ee) siopeoy 
: ee hs eo: eee : ne uf see *L ¥L eee eee ee 62 Z Ze eee ZL TIt 09 688 ecg eee ee ee ee siotoqey 
— pus a i sa oe . see tee eee eee eee see z eee see I cee g 9 ge SBF 88F Ann.e Msi she lege tiara ote Fs eile gine eT aan Ully 

: . oe eee see wee eee eee see see g g eee eee I cL eee g ¢ LIZ rhvd ee ee er ei) siayoepy 
ae me ie ae r. sie re ae rs =~ ee eee 9 g eee 9L eee eee eee eee eee 6Z 6G ee ey SI9ZBID) 


a oe eee eee eee ¢ eee soe eee LPL LiL ee ee ee siIoysIuly 
a : te eee eee eee eee cL L eee see a eee eee eee eee see see 0Z GOP GLP ce 19 D8 8G OMA ES? PAO SEE eee, ueWdIL 
pees Be ae one one ove eee eee ee see vee eee eee vee eee eee eee eee eee ZL 1cZ 91g gTg ee i ee ee eee SIOMCIC 

ee see eee eee eee eee eee L L see see eee eee Z eee I 9L 61 G #8 18 ee ee ee ee SIOATICQE 
oie 30: ae ; see eee eee eee eee eee eee eee eee ¢ eee cL 11 LT ee ee ee ee ee oy sio][Uq 
tee see eee eee tee eee see cee see eee eeisicelags see eee eee oe eee i 1Z 1% ee ee ee siokepyog 


N 
Nn 
oO 


% g L sl Sf 62 8 8 8 Th 0 88 6 9% LIS 88h gEe‘T O9c.S iOS °*'"****pasodxe siay1oM jo JoquInN, 


ses 


161‘ ‘pekaains sjzueld 


oo OO TO TO TO TO $0 80 F0 30 G0 Fe 80 60 HL SIL 6T TS 99 SOL BLS BL 69, “""''***pasodxs SIaxIOM Jo JusdIEg 
. Ul siayIOM Jo JaquInU [e}0] 


TUIBA 


stonbory] 
spunod 


-wi0o S}I pues pesT 


mal 
5B 
eh 
@ 
2 
> A 
_ 
° 
3 
a 


ysnp [oD 


soys 


sases 19310 
S}snP BOTTS 


spunodutos 
s}i pue wmimoiyq9, 
spunodui0o 
S}I pue ssouvsuryy 
s[ejaut IsyIO 
sjsnp d1uvs19 
S}SNP o}¥OITIS 


(snoutuinyiq) 


s[eormay® 194109) 
pue 


S}JUDATOS 9IUeZIO 
eprxouow uoqieD) 


suo1jedns0Q—Q) 


sjeureus pue sjuleg 

sjonpoid ie} [vod 
aXBM PUR ‘s}ezT ‘SITE 
asueyo oinjersdursy, 
sig0npoid siz}euLIog 
s}SNp SNMOTOT[IS-UONy 
spunoduios sulyexy 
sponpoid wne9[o1jag 


uorednos0 Aq sjeiioyeu payioads 0} poasodxa siayioMm jo JoquinN 


STVIMALVW GHIAIONdS OL NOILVdNOOO Ad ANNSOdXA—ATIL AGNV MOM — Ue ATAVL 


gI 
Brick and Tile (Tables 32 and 32a) 


Silica and silicate dusts, carbon monoxide, and bituminous coal dust 
constitute the principal exposures. Both free silica and silicates are pres- 
ent in Ohio clays. The Ohio Geological Survey, Bulletin 26, shows that 
free silica is present in many Ohio clays to the extent of 30%. However, 
it is not necessarily contended that the concentration of air-borne dust 
from such materials would approach 30% free silica. The carbon monox- 
ide exposures arise from the fuel used in the burning of clay products. 
Kiln drawers have been known to be asphyxiated by carbon monoxide, 
and such exposures were therefore given to this occupation. The kiln 


firemen were also given carbon monoxide exposures with local exhaust as 
a control measure. The positive ventilation controls specified in these in- 
dustries are associated primarily with mines on the premises of the brick 
plants from which clay and coal are obtained. Wet methods were credited 
to processes where the raw materials are used in a plastic state. 


TABLE 32a—BRICK AND TILE— PERCENTAGE OF EXPOSED 
WORKERS PROVIDED WITH CONTROL MEASURES 
FOR SPECIFIED MATERIALS 
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Materials for which no control measures were indicated are as follows: Organic dusts (92), 
Alkaline compounds (67), Salts (23), Dermatitis producers (23), Infections (23), Manganese 
and its compounds (19), Temperature change (15), Oils, fats, and waxes (13), Lacquers ard 
varnishes (7), Chromium and its compounds (5), Organic solvents (4), Other chemicals (2) 
and Paints and enamels (2). 


Glass Factories (Tables 33 and 33a) 


Included in glass factories are a variety of operations such as mixing, 
milling, glass molding, decorating and grinding. Important exposures 
are carbon monoxide, temperature change, other gases, silicate dusts, and 
lead. Lead is encountered in both mixing of ingredients and glass decora- 
tion. General negative ventilation, local exhaust, wet grinding, and res- 
pirators are the principal means of control. 
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TABLE 33a—GLASS FACTORIES —PERCENTAGE OF EXPOSED 
WORKERS PROVIDED WITH CONTROL MEASURES 
FOR SPECIFIED MATERIALS 
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Glass Mirrors (Tables 34 and 34a) 
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The principal exposures, silicate and non-silicious dusts, are chiefly 
due to grinding and polishing operations. General negative ventilation and 


wet grinding are the chief means of control. 
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TABLE 33a—GLASS FACTORILES— PERCENTAGE OF EXPOSED 
WORKERS PROVIDED WITH CONTROL MEASURES 
FOR SPECIFIED MATERIALS — Concluded 
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Materials for which no control measures were indicated are as follows: Petroleum products 
(281), Inks (22), Other chemicals (16), Dermatitis producers (10), Asbestos dusts (6), Cadmium 
and its compounds (5), Alcohols, ester, and ethers 5) and Cyanides (1). 


TABLE 34a— GLASS MIRRORS — PERCENTAGE OF EXPOSED 
WORKERS PROVIDED WITH CONTROL MEASURES 
FOR SPECIFIED MATERIALS 
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Materials for which no control measures were indicated are as follows: Paints and enamels 
(18), Lead and its compounds (11), Organic acids (10), Oils, fats, and waxes (9), Other 
chemicals (7), Alkaline compounds (6), Salts (6), Dermatitis producers (5), Fluorides (2), 
Inks (2), Petroleum products (2) and Coal dust (bituminous) (1). 
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Lime, Cement, and Artificial Stone (Tables 35 and 35a) 


Silica, silicate, and non-silicious dusts are again the dominant ex- 
posures. These materials are important in concrete work and cement 
manufacture which comprise the principal manufacturing operations in 
this group. Wet methods, which are inherent in concrete work, and gen- 
eral negative ventilation and local exhaust, which are used extensively in 
some important cement manufacturing operations, are the principal control 
measures, 


TABLE 35a — LIME, CEMENT, AND ARTIFICIAL STONE — PERCENTAGE 
OF EXPOSED WORKERS PROVIDED WITH CONTROL 
MEASURES FOR SPECIFIED MATERIALS 


n 
. 2 oe 
3 ee B 
n cy 2 K ro) - 3 3 
a7 2 3 7) 3 = ee 3 3 ‘g 
Control Measures 3 tes 2 2 98 z epee 2 
ee ie t os § ee igee | = reece reat | 
8% & oe S 8 ee eee 
S68: 8. 8 aC od. bees Bee 
7 a ha, 7 ec Ok eee © Sari = O PaO 
Number of workers exposed.........- 954 618 502 202 180 179 174 108 45 45 18 
General positive ventilation..........++ SGatic este ee Ae SONS oes Sate aa 
General negative ventilation.......... 40°" 6:1- 18.8° 47.0 8:8: 5. 88 F(a 
NSOER1; CXRAUSC sos cccalaGuisesis moeisavinene US SG Bi Be ek dd Orne 83.3 
PAICIOBUTES. a6 eke coon eho akties ¥ biswninien s OSD Scant ewes BO ens he 
NVEE RIETHOG far Let eie vives ow tates wlan 9.6.°14.2. 8.5 5 He eau as 
FROSDITALOT: Naccicsnis cf eEN a aoe D heeiees ele (ey fee UM: Sn Ay 8.9 Doser eee Se 
Protective clothing -. /visiev'sseese vacate a ny Beas vi 3.9 1.0 26.7 as 
MRE. v5.6 ba oe eke Nasa ovise eR R OS 0:1" 0.2 = 0.6 mena 


Materials for which no control measures were indicated are as follows: Temperature 
change (26), Lacquers and varnishes (21), Organic solvents (11), Paints and enamels ‘Ah 
Lead and its compounds (6), Dermatitis producers (5), Oils, fats, and waxes (3) and Salts @). 


Marble and Stone Yards (Tables 36 and 36a) 


The principal exposures in this group are silica, silicate, and non- 
silicious dusts. These are encountered in the grinding and finishing of 
various types of stone. All these processes show some degree of control 
by exhaust methods, enclosures, wet methods, and respirators. 


: 
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TABLE 36 — MARBLE AND STONE YARDS — EXPOSURE BY 
OCCUPATION TO SPECIFIED MATERIALS 


Number of workers exposed to specified materials 
by occupation 


n a 
. io eo 
Occupations g i 2 9 % 
3 z 3 = z 3 
o ~~ “ =~ 3 = ~ a 
he ° Oy 9 u 5 § ve 
oe ee RS BB ge 3 
°o o & n My 
Bee oe ep ee eS 
Total number of workers in plants ie 2 3 ae 5 Seine ow 4 
D oon ° ” 
surveyed, 524 8 2 g 3 3 3 3 S 5 E = & 
na na Z o) OO o) Ay A (2S! 
Number of workers exposed.......... 375 160 161 860s 84 32 14 12 8 1 1 
Percent of workers exposed.......... 14.65 00.5) 28.8- 5 6:0 626 = 66-2907 228 1.8 012-  e 
WAM EPENONE Fusco esi G ds wccicledacedestecse% 19 Be 
MINDER acres cau ccc awed scdodcecgsed ce ccs 91 5647 2 1 1 
WENOCMOEAN Pa coin coe sek caswacecccsse dens 3 3 3 3 ‘aoe 
PIMSMOEM ete cein ce Pade dccacagaeaee cs 6s 3 alee 
TCE TES Se Een ie eee te a 3 3 Ree Visit ear Nes, ates Be * 
eNO EE. 55 ro eros oeecececeeernnacs DOES Rod OT IB eae eee 1 Seg 
MURR Ie ono occ acide dca ciuec tis 7. RAGA |: aaa,’ 4 a sees aes ae de Bee 
MAMIE Patios co cCe Gace a vd eka c ces eas ces UME Gat rec hips cocina: Pe eee ae cea 
POMPE Rl en ca doc dSendeed fastcases p= Aiea! ILI Semen en cae et ge 1k Fle eae re er y Ae 
WIPER NANOS Gree. concn Se cnt eee. ss ss SE ee) ees Deeper thee las tee ee Re wach eats 
rater ASEOTS oe odes cic kibccdcei ei eccws ASI che paket Bioaas 3 aes sast 
MAURER Teta c ea ecles viesoaweusadeascne 20 4 a ase e pe 
PORE ste sean ge re eon ca cet a uaecenees 3 3 3 ene ae 
PME ISOS a haar ook cae aa ne casas es es 13 4 2 aie: ace 
CBW OGl LIVES cc ccccdccaxcecedwesses ae 8 3 1 a3 nA 
UB ae de ceeicces sce ccerccssesceesse See 1 8 ae : ase 
Maintenance ............. aates iancroae 8 6 6 S20: B87 se a aS ae 
TABLE 36a— MARBLE AND STONE YARDS — PERCENTAGE OF 
EXPOSED WORKERS PROVIDED WITH CONTROL 
MEASURES FOR SPECIFIED MATERIALS 
3 
3 = 
7 % 
n Lud 
~ ” - 
% 3 3 8 3s 
Control Measures 3 oS 3 B % 
ss] z Fs “ 
Po S % = 8 
= es 6 ra a 
ves re S 
Yn) a a 5 5 
Number of workers exposed.............. Pe ATER COE 375 160 151 34 14 
General negative ventilation........scccscccecccesscccees 4.0 8.8 78 ois 50.0 
Local eihat Abe ie ane a 9.3 13.1 9.8 91.2 res 
PRP MOIGEIT SE: «255 dec ule Onle deo cio Sodus au eters ede 6.9 16.3 10.6 ae uae 
MCE HCEHOG hp acic acca waccteem eee scbewesecs sas be 26.1 44.4 65.6 < 64.3 
SEER reno dee darrees has tae uc ov os cute dente cna e eee 10.4 9.4 7.8 Fs prers 
Protective clothing ........ Sa es eT SE ES 3.7 0.6 AS a sons 


Materials for which no control measures were indicated are as follows: Other gases (36), 
Coal dust (bituminous) (32), Petroleum products (12), Dermatitis producers (8), Oils, fats, 
and waxes (1), and Organic solvents (1). 
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TABLE 37— POTTERIES — EXPOSURE TO SPECIFIED MATERIALS 


Number of workers exposed to specified materials by occupation 


S wn pe 
~ 1) 
Occupations = 8 3 E 
2 aoe a eee 
Baars pia tt is S eee ie | "2 
SBE ob Be oe ee 
Total number of workers in plants P| = b 8 h Soaps! Raa 
surveyed, 5,038 es eR te eee ee e . 3 58 
re ee os 
n Ww e) 5 ro far | = a 
Number of workers exposed........c.cccceccees 987 3,949 869 711 617 343 380 282 145 
Percent of workers exposed.............ssceess G:1 - f8.4: 372- 714.1. 12.2 6:3 £6 hse 
Ng at Ee PET eee GE ee ee eps nr 27 Toa re cL, Mee lees walens a 
Hench: workers ssisssnotearsess cuss. twacehorses 16 DB ice image pms BY cs Sig alas 2 
EIU CLS.. coos coca eae oa erin RE caeiah oe hou Geer meu 183 b ly pate: | AMPs AS Arngdn shemes p AS 
MSATHIOTS cai siwa'ens sielie Peete tebe aie aw Gh Raat ee BABS OTS. ae 8 a oa ee eee eat 
RCOSEEES 3 ci ciwceke tsar aah amisbos Medalas ane chageas 259 25 eee ees se IS ues Bice aye 
BleAanerg ecw s pon tes Oe eC eee Atats haan bbeabiee s 23 23 Beek peg ees, eee eee eee 
DECAL BIT IS’ bse cues Selecies Gc kaiet steele 145 145 23 100 100 Bo: 26 ooh Oe 
PIECOPALOTS ANG: Msce ate hs cukic aves orto seeeeniomees 149 AAT 5 > PAS © vee ase 45 8 235 12 
PID DELS og fh coke saan tet oot aaa ee Re 218 BIS BOO se aay Of IRR. s6 <3 
EUTISHORS. — Ss o0'c eine cae ceed oa eee eae 575 575 81 14 4 26 ‘te 
AGlaze “makers cccaus rc gieeus Cates ton aoe REPS 15 5 Eee i, | Sesa MO SERA Agee: Hota 
GIGSERG Sasa rs fate ee EEE ne ese ee oe OTe 84 8&3 Hf (comer et cae. oe 41 9 . 
(SPING ELS ana aadae Mis ite de cilaae eens eaten 82 BO psa on nae oe) ee (ere 
and Clay? WOPKETS oa A cay'ss aececus eee cexsea eh aes 12 BD ee eee ee A a ; 
AVON MIC MONG coke asc «bias ie Us ce aed ca ene 23 RS A a a Miter 3 G 
PARCOH IM OB. sv ahaee tn on cose ees Gates eramon MD. 498 ass 3 3 ens - 
deals ODELStONS ¥.G salsa cases Ch sas ws windaatee sees 62 1 ONS | aes ek ae +3 ae 
WGP BELDETS: ci awl ocls autewnineas Gre seas sexes Meth eres 580 520 40 410 399 ea 8 és 
PAR PDOLETE 5 Saved ees a ae ea OEA ETE GA EDR ET eens 67 67 fie ba Re ae Be aig canoe 
PROACH a wae sc cs eeh acee Sickiiee oe oa ae ee bic abies 36 87 4 8 3 ar Noa 
MMO SINGERS seo create ts cen sivaew papeeteeuieny ae Fe Re OAES Sf Trea Sta eee 08 eee os 
CIDETALOTS eras wsle tk Une vib ark dvi ne ERAS 82 7% 83 1 1 ~ 3 Nie eR oe 
PLOSSMON lS. cicc00 ns co civ eas Lab icns SeeueaeRapauay sae 205 BAU aa Re) Slee) ee ie SR Ae 
PECTS ries cae cow acca ee rt aa cea oon ease 36 86 2 oe ofoke : ae aa 
MAPECTINEN sg shiiees cosa ons eh ee Saaea sae ERE 35 BO esas eee be ot tae See . 
POC IETERIT Sacra Bias viceia sions sivae oR OMN Seis bac RE SES dV as 4b 3 8.33 oe: BERS 
SOLER PMD © ie aes sista ia iam hiositcainieibio ws ce aA Re TORE 94 Oh ec. 5 Bu ie By he 
DOCAV ERG seOeinc stew vais sistem tebe hance tetas bebe ae 50 47 1 aac Shores aed 2 5 | Bete 
DLOclesimer)- ose kas Hate eae ase ak eiee eae ee aeons 29 BO AKT wae ay Shae pete jae ‘ 
NPSL VESONS | CeAn coors eyes ae a oi ook ck oRee Ts 15 IBS asc 2 : re Pe eet 
PECNHICR) INCH cass cysts eps auice sp xcceimak ec anes 20 1 RRS ESap SESTene ee ees 
PPE MCHTCOTA cote coke oe raaelins coat te ohne 50 BO stegce ret ek 43. ChwEu eee 3 
SL PECKERS 12s ok yee eS e tw te SNWakwise RSL we kb wee bans 19 2 | ieee ete es OA ee cee 
MOET = oe cris t cis ecteisapiscieb av ale ioa’ take e oe ee 20 21 16 6 2 - ener a4 2 3 
Maintenance ois vais ives usisa eo cuionas ex saeeninares 39 SF. 28 88 ll 2 38. Sige, ne 


Potteries (Tables 37 and 37a) 


Silica and silicate materials, which make up the body of pottery ware, 
and other metals and lead, which are important components in glaze ma- 
terials, are the important exposures in the pottery industry. Carbon 
monoxide and other gases are encountered in the burning and processing 
of the ware. Wet methods, an integral part of the process, are indicated 


as an important method of control. 


If care is not exercised, dusty condi- 


tions may arise from the dried silica and silicate materials which were 


originally in a wet condition. 
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TABLE 37— POTTERIES — EXPOSURE TO SPECIFIED MATERIALS 
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Asphalt and Roofing Materials (Tables 38 and 38a) 


Petroleum and silicate dusts dominate this group, and control meas- 


ures apply to a relatively small percentage of the workers. 
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TABLE 38a—ASPHALT AND ROOFING MATERIALS — PERCENTAGE 
OF EXPOSED WORKERS PROVIDED WITH CONTROL 
MEASURES FOR SPECIFIED MATERIALS 
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. n i % ‘ 
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3 0 3 e 2 g 
~ . ~~ o 
° n oa iv] — » § n ~~ 
aa rae | Se ie oe ee ee § 
Control Measures Nata ats cS} 8 a - s 9 we? 
| oS 3 =| ‘3 nS 2 2 yes = ot 
FA v 3 i: coat nae E Aj gu Oem 
a) S 7 oo § @ Hy a q EI n 2. 5 
ES ge ae I a ae Rc 
vo | ao | o) ° + be] ~ be a & > 
ae eS. Oa. ae oe | 
Number of workers exposed 154 112 60 48 41 2% ply cera © Sian | Seah: 13 9 S28 
General negative ventilation OB" “B82 ae. bos cae 28.6 2 44.4 80.0 ... 
Ecal cexhastacess cssevenss abe rena 65.9 hee 8.3 100 
Buclostres..p)ctic acca cea s 8.9 0.9 eee 5.8 Pe Bin sees or 
Weta method) cccdeut secue nies sen: rw Sane caeee SED ds) sone cee eee 
Respirator ........0c0ess.-+- 0.6 4.5 ABET NES Pe oekaCe eis Laas eRe aes Siete ae eae 
Protective clothing.......... 3.8 0.9 OS oi, gc) ccs Hh Geko sicawis Se ed < Shwe mess Soleo anne e 


Materials for which no control measures were indicated are as follows: Organic dusts (55), 
Coal dust (bituminous) (35), Coal tar products (21), Alkaline compounds (12), Benzol (11), 
Other chemicals (9), Paints and enamels (7), Chromium and its compounds (5), Dermatitis 
producers (3), Inks (1), and Salts (1). 


Other Clay, Glass, and Stone (Tables 39 and 39a) 


Slag materials and gypsum products are the prevalent representatives 
in this group. Silicate dust is dominant in slag plants and non-silicious 
dust in gypsum plants. The control measures are featured by local ex- 
haust and wet methods applying principally to the gypsum factories. 
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TABLE 39a— OTHER CLAY, GLASS, AND STONE— PERCENTAGE OF 
EXPOSED WORKERS PROVIDED WITH CONTROL MEASURES 
FOR SPECIFIED MATERIALS 
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rs as 2 3 r) es} ee) 3 oan S ae 
Control Measures oa 3 oO § ei 2 5 3 oe 
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Pa cea 25) S P=] uw5 2 ai 9° - 
S229 (2°33 oe 4 oe ee 
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7 aaa <2 OOo GeO © eee © fie = < 
Number of workers exposed.... 285 24 97 68 67 52 652 38 14 7 6 5 
General positive ventilation..... Se SAL Oe 0 as OTE bee Be ete ane : “ 
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Local exhaust ... ‘= +) DoS 27.0 84.0 $5.8 70.1 '80.8: 25 89.5 ... 100.0100.0 ... 
Enclosure ......... Boe eh 0 Aa ck seein to eee seals Saline sah eee eae See eee ee 
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Materials for which no control measures were indicated are as follows: Petroleum products 
(32), Oils, fats, and waxes (12), Lead and its compounds (8), Salts (6), Dermatitis pro 
ducers (3), Temperature change (8), Other chemicals f), and Cyanides (1). 


CLOTHING 


As indicated in Table 40, organic dusts is the important exposure in 
this major industry. This dust was indicated for cutters and others work- 
ing near dusty operations. A small percentage of carbon monoxide and 
other gas exposures is noted in ironing and pressing operations and a lim- 
ited amount of solvents in cleaning and spotting processes. A group of 
anomalous exposures, such as cyanides, lead, and mineral acids, is noted 
in the minor sub-group of men’s clothing. These were found in plants 
engaged in the incidental manufacture of jewelry and lodge regalia. Gen- 
eral negative ventilation is the only significant control measure noted for 
the clothing industries. Tables 41 to 47 inclusive show a detailed occupa- 
tional analysis for each sub-division of this major group. 
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TABLE 41— GLOVES — EXPOSURE BY OCCUPATION 
TO SPECIFIED MATERIALS 


Number of workers exposed to specified materials by occupation 
n 


na o 4 
v a 68 
s =I a Es 
Occupations 2 iD Mo) E} 
r=] ° = ~~ 
2 vo a ks) a 2 o Ly & 4 
a > € n =| 3 7 = « a 
3 ra 3 gy fH eae ) § - 
an) a e sae gH 9 o & 2 44 
; 2 o g & ee oy ee 
Total number of workers in a SR a ee S 
plants surveyed, 1,315 ® 2g Ame Pliers Tease cee ae toe pe. ape g & 
& © & 4 5 4 > 8% = = 8 = o 
am = a Am: Go on © 6 4 
Number of workers exposed..... 496 15 6 5 3 Bi 3 3 2 1 
Percent of ‘workers... ...50- +000. 3 2D 0M 0.5: O28 04 02 BRU 0:2: -83. 
RCMILOIS a cioseune tests ssices eee es 36 ae - E 
DINPEHA cic cave cet sce ee ht awe 5 2 2 2 2 me é ~ ° 
Dyn sy a: Ble S AER SR PCB so tock WE ch ie ih Bere 3 3 8 Boo Seiccr 6 aero” athe Hig wen. ee ae ee 
Med SUfers))vcancanice Pie es aeue ees sha Saloae Mnee es J cows Ulla eht aes BER le ep eee eee Dees 1 1 
Operators: jctaceccisaecatesbecs 409 See o% 5 ay 
SEAMSICEsSS 6. os<is o's'05 she cc esos 21 aioe able % se 
Shippers . sae 14 2 i 5 aS = as 
Turners ..... De sete) eine a : _ 
Utility men . a ee i T sible a as 
Other ....se..cescseserecsys 5 LO hae tase ab 5 ee 
Maintenance ........ senate mmineics see 3 3 3 3 1 . 


TABLE 4la—GLOVES—PERCENTAGE OF EXPOSED WORKERS PRO- 
VIDED WITH CONTROL MEASURES FOR SPECIFIED MATERIALS 


2 3s 
n § s 
2 o zy z 
s = ” 8 a 
Control Measures es) 8 & oe E 
2 2 2.3 
s § & 3 
& BS) 2 os E 
J & ~~ 4 GI) 
° Oo ie) 3) 
Number of workers exposed........s.ssevesecesvces 469 8 5 5 3 
General positive ‘ventilation, << si.s.05s seatioscccsecss BON = smeut crocs, |. wvinwls ss 
General negative. ‘véntilation..........sccssccsccsees 9.0 75.0 100.0 i Ue | Pease ese 


ESGCAAHERMAUBE = ac hicrecate icv on ublen @uia os c/o haute melons iti Caee eee: pee es nts er awa Rcaie agen 


Materials for which no control measures were indicated are as follows: Inks (15), Alkaline 
compounds (6), Coal dust (bituminous) (8), Silicate dusts (8), Other metals (8), Oils, fats, 
and waxes (2) and Dermatitis producers (1), 
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TABLE 42—HATS AND CAPS—EXPOSURE BY OCCUPATION 
TO SPECIFIED MATERIALS 


Number of workers exposed to specified materials by occupation 


n ” 
nn 
- 2p < ss 3 
Occupations y 3 Z B 2 2 269 
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od 3 3 a ° > © S 8 HD we 
E ¢ 3 E st] 23 «of 3 3s Be 
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Number of workers exposed 109 8&9 72 29 24 24 9 8 6 3 3 2 
Percent of workers exposed 37.8 80.5 24.7 9.9 8.2 82 8.1 2.7 2.1 1.0 1.0 0.7 0.8 
AGNI) Oc ctaercredesadecees « 5 21 21 me oxy 6 6 ae 
ACLU! eee eee a eae 4 eee Das Sar atber rt. es 
BGR CEYS< 2 os bi Sauce Case's: nie ‘ieee ee in 1 
IGNOUR. ga dc cde sv icdvcnens Me eae 2 oe 18! 8 ss « Fae 
WHSVECEOES (Soo. ci dace dew sews s 3 2 eee a wa 
WOREUOLOES fox one 6lecivdoceens 19 7 es a. oe Bere 9 1 
TORRE Sdek.cus Pane < caludece'e 4 6 6 ayaa “t ste 
POMOTR es hONe OU er ree deoetas 5 5 Pt eee wets 
BIPNOL Ss ch aadcwdueedscnacs 4 2 1 es ee G2 F583 
BREE ihre aa Gratis. cots t's aleca'eis a'e 2 2 Rates seis 2 2 2 
SUPEFVISOTFS 2.2.02. sceseesces 1 2 f Ane ee 
PEPIMIORETS = tices css Vaishdonaees 45 21 15 6 6 6 . 


TABLE 42a— HATS AND CAPS— PERCENTAGE OF EXPOSED 
WORKERS PROVIDED WITH CONTROL MEASURES 
FOR SPECIFIED MATERIALS 
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3) a wn 

oe 3 2 eters 
ee gee Nee ee Cee eee: 
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Pied ORNANBE pace cco ceu ete t exch oceeads FIG 52.2 sie ca eee sek Ee So els wale 


“Materials for which no control measures were indicated are as follows: Petroleum products 
(24), Oils, fats and waxes (9), Inks (3), and Dermatitis producers (2). 
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TABLE 48a — SHIRTS, COLLARS, AND CUFFS — PERCENTAGE OF 
EXPOSED WORKERS PROVIDED WITH CONTROL 
MEASURES FOR SPECIFIED MATERIALS 


eo 
zy 
o K 
% & e. 
Control Measures s Fy 2 
(3) oa 
= c 
& 2 ” 5 
& ae 
fe) 3) a 6 
Peek Aer ae Sena Waly he NS Oe eNO See Re et Sie See Te ERR Oe AS ES eh eh es a" ee 
Natiber sot: workers EXPOSCG..\. .:< pos stake ciee sens sim st eiebupenise ces 89 5 4 1 
General negative ventilation........0....ccsescseccscvevcccscseveses IG 2 iS Meee eee 
TGoc Al CRT AURE  scwcckamlocoels pis ud Fae wiate nO icele Calblomlakag alam ulnabctivisie iin: souls 100.0 100.0 100.0 


Materials for which no control measures were indicated are as follows: Petroleum products 
(8), Coal dust (bituminous) (5), Inks (4), Salts (3), Dermatitis producers (2), Halogenated 
hydrocarbons (2), Alkaline compounds (1), Silica dust (1), Non-silicious dusts (1), Lead and 
its compounds (1), Organic solvents (1) and Paints and enamels (1). 


TABLE 44a— SUITS, COATS, AND OVERALLS — PERCENTAGE OF 
EXPOSED WORKERS PROVIDED WITH CONTROL MEASURES 
FOR SPECIFIED MATERIALS 


Control Measures 


Organic dusts 

% | Carbon monoxide 
Other gases 
Other metals 
Non-silicious dusts 
Mineral acids 
Cyanides 
Silicate dusts 


eo | Silica dust 


74 39 12 8 5 4 


a 


Number of workers exposed............. 64 


General negative ventilation............. 


1.4 108 oa ST BR BOY nee 
WsocalcOXHSst ciacvcheswcees cee pases Keres 9 EVE Ue geal. Seemero lesen 


a 


tN 
a) 
Fes 


- On 


Materials for which no control measures were indicated are as follows: Petroleum products 
(26), Dermatitis producers (23), Alkaline compounds (16), Inks (14), Coal dust (bituminous) 
(il), Lead and its compounds (9), Organic solvents (8), Dyes (4), Halogenated hydro- 
carbons (8), Oils, fats and waxes (8), Paints and enamels (8), Lacquers and varnishes (2), 
and Alcohols, esters and ethers. 


a ee 


ee. 
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TABLE 45— WOMEN’S LIGHT CLOTHING— EXPOSURE BY 
OCCUPATION TO SPECIFIED MATERIALS 


Number of workers exposed to specified materials by occupation 


wn 
. n _ 
Occupations = 2 8 a § 
3 2 2 3 
g E 3 s § 
2 8 gs a 2 § 2 
= o a es = 4 a a = 
5 ov } ee 9 6 6S uv 
cs E 3 Se hE le a ae 
F ae oe. a: “ae e o we eae 
Total number of workers in a 3 e S res 7 = § g = 
plants surveyed, 3,680 oe ee ae ee ae es ae $ q &£ 
b v > 8 4s + GS mR > ‘s o 
ae ee ek ee me a ee ea yee 


Piugiees oc. Workers export... 716° 61 42° 87° 12° °°6 ~ B 6° 8B SS ~-8 ee 4 
Percent of workers exposed.. 19.5 1.7 1.1 1.0 0.8 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.0 
EES oem noo tla cee tem e'eaine PURI Sra coe orm eT cinta serail Be na ewante 
MPRMOU cia ota sec ee cacd ban c.<u% ( Seat Gar ag eee! oer ase 6 atlas 
MRRONM cera cele de de cite ke os MOUNT acted teen Meg's sea ce hen eee ete Pee 
Le CT Lea Pps nner ca ae erat 6 eek Rie 
OOS ahs SAR Pe ae See aes Sisiay 
ROEDISNIE NS cdc ssc vccesccuceece 10 ene oie 
MRMNGE ES ros case neice dank eee sces ae 8 rie elicsina 
Satie cata casiaka cgicas’ 20 20 are siseik joe's Ce 
SENN isa ss Goa ase recs. cawaasce'ss Y eae 2 ore = ae neo ee 
OO CANS RESP Raa ere ree 354 aR wee oa Saas ek. Megades 
USI) SS a es Cis oes 53 7 ee: dais ores 
ME UP MEN. coc. ccc cccceccccce 4 4 sina «ave seems 
MONS e tacccciceecvevetcccees 37 10 wate ner Z ee ee 
PME acres cccceniaisix dus seuee pa ae ee BES 
DIP MUE ocanict ce ceas ecins dacs 21 8 A gers nats 
RItOCIC- KBCDEES. oo o5.c.0s cedcieeee ne 6 fa ania 1 cr 1 
RIOR UESUES: fo cac vs cia ccvvcéces 14 5 Fat : oe Cae THe 
Bort Sas cies ua caenc des eeees 5 ; win x 2 
RR INCOHANOE =o cccndics cdacieaece 4 14 5 5 3 i oe 
TABLE 45a— WOMEN’S LIGHT CLOTHING— PERCENTAGE OF 
EXPOSED WORKERS PROVIDED WITH CONTROL MEASURES 
FOR SPECIFIED MATERIALS 
n 
SS 
eo i=) 
| 5 
2 8 a. 
3 n q § 
Control Measures og Y z 8 
2 & FS 
& w 8 re s 
fh a s 2 E 2 
- « e 
5 ie) S) n < ray 
Number of workers exposed..... Sep te decereese's 716 42 37 5 5 3 
General negative ventilation...............0.05- 2.8 11.9 Pony seas, 7i00.0-- 200.0 
AMR AUS ONIN or ig td) Slain a wk. dia CR0.s'e i'n ad oie\e = 0.1 23.8 21.0 ae Geete Fore 
I UBUIG OE oo te cea eet cele veciwatinvecni< slave sect os. 0.8 11.9 acne 100.0 100.0 100.0 


Materials for which no control measures were indicated are as follows: Petroléum products 
(61), Organic solvents (12), Other metals (5), Inks (5), Silicate dusts (5), Lead and its com- 
pounds (3), Paints and enamels (2), and Dermatitis producers (1). 
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TABLE 46—*FUR GOODS — EXPOSURE BY OCCUPATION 
TO SPECIFIED MATERIALS 


Number of workers exposed to 
specified materials by occupation 


Occupations 
: = 
gid o 
ee 3 
2 3 
a mo] =I 
eee | é 
Total number of workers in plants 5 ea 7 
surveyed, 188 | 23 $ 
os ° <! = 
= a0 s 
(e) Hn 1) 
Numberciof workers \CxDOSeG.a..'su/s sta sais to's Ebene acess 123 6 1 
Percent--Of£. WOrkere: CXPOSEGS s oansiccisuswisciessavecaensexensanees 65.4 3.2 0.5 
Cleanets Mic wicewsawiwau ctemeuies vices Picci e wa emire avers selon ope Gre 6 6 1 


The following occupations are exposed to organic dusts only: Clerks (5), Cutters (14), 
Designers (1), Finishers (23), Floor boys (2), Floor ladies (1), Fur matchers (2), Fur- 
riers (6), Glazers (2), Joiners (1), Liners (1), Managers (1). Mailers (4), Operators (15), 
Repairmen (10), Sewers (26), Squarers (1), Storers (1) and Tailors (1). 

*The only control measures indicated are as follows: 1.6 percent local exhaust and 2.4 
percent enclosure for organic dusts exposure, 33.3 percent local exhaust and 100 percent en- 
closures for halogenated hydrocarbons exposure. 


TABLE 47—* OTHER CLOTHING— EXPOSURE BY OCCUPATION TO 
SPECIFIED MATERIALS 


Number of workers exposed to specified 
materials by occupation 


Occupations 
2 : = 
ovo 

3 g ° 
roe £ 3 z 
= - ey & o 
eae ai ee ee 
Total number of workers in plants 4S § = 2 a 
surveyed, 290 2 FF 3 2 Re 2 
a "3 2) 8 § 
f s a os +7 bo 
LS) v Fe] o o k 
fe) oY 5 < A fe) 
Number of workers exposed.......... Cicnengabets 73 2 2 1 1 
Percent of -workers. Exposed... svesssocsercdesces 25.2 0.7 0.7 0.8 0.3 0.8 
CUTber: Ta camccssuctaes Gio sins Mab Show Sine sakWeaene 9 bas oD a4 Ne vest 

Mechabits’ cisstwscestisees ene Per oar Baiesie “4 as a een ; 
Operators sees cose Na waee ewes waceeetN ass esaReRuS 54 see ie ABE: Naas i 

adders: s.<cs0sss Saeeeet BREE See’ anal ce cues enkices 8 ; ae 1 cae eae 

Shipper s.siiecwewn es ASSOC oO NS ACEC Bl SoG 2 Los 1 oes cies 
Other. cc eee Bhabeeaevaner Mivinad bbe eie suc aeeeee ees rare eas 1 sani wees 1 


*The only control measure indicated is 100 percent local exhaust for alcohols, esters, and 
ethers exposure. 


FOODS 


Table 48 shows the percentage of total exposures for each sub-group 
in the food industries. The principal exposures for this major group are 
dermatitis producers, organic dusts, other gases, and carbon monoxide. 
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TABLE 492 — BAKERIES — PERCENTAGE OF EXPOSED WORKERS 
PROVIDED WITH CONTROL MEASURES FOR 
SPECIFIED MATERIALS 


Ln n 
2 oe 
‘ eee 
2 °o r=] & o ~ 
g gs 3 8 és 3 8 
Control Measures at £ 2 rs) g Ps $ a 
° & ov 5 s & na 
“ c a vo b> Orn 
& Sis oe. eee o OBE 
BR Ogee Bos Bt ee oe 
fo) GO et yf ee eee 
Number of workers exposed............. 1,041 963 834 97 88 86 18 4 
General positive ventilation.............. i iyi! 1.5 0.8 ANG ae ate 
General negative ventilation............. 25.4 26.3 81.5 4.5 2.8 sank 
IGOCRESEXNAUSE cor sauce nine sin eens aieisia uate 8.1 85.0 86.5 ee cisip 72.2 nate 
PONCIGSUTE - reniasiaie a sip sie ar ai ves pice wie oie ores 1-2 2.8 1.9 1.0 a ‘. eons 
Gras tthaghen rb isiica we tugiwea tonic me eciveitelbine 5350 0.6 oye mabe 
IRESPITBtOE dow sss ccncice snes sr tbceln sissies 0.1 we Seer stares eens oF sipivie 50.0 
Protective Clothing 2 .6.cceeeecncseseevens ah SA5 beer eeela sues oa O56). sew. 


Materials for which no control measures were indicated are as follows: Dermatitis pro- 
ducers (1,341), Oils, fats and waxes (75), Coal dust (bituminous) (59), Salts (9), Mineral 
acids (7), Silicate dusts (6), Lead and its compounds (5), Paints and enamels (4), Other 
chemicals (3), Non-silicious dusts (8), Organic solvents (2), and Inks (1). 


TABLE 50a — DAIRY PRODUCTS — PERCENTAGE OF EXPOSED 
WORKERS PROVIDED WITH CONTROL MEASURES 
FOR SPECIFIED MATERIALS 
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Materials for which no control measures were indicated are as follows: Dermatitis producers (98), 
Coal dust (bituminous) (24), Non-silicious dusts (14), Lead and its compounds (11), Silicate dusts (10), 
Paints and enamels (8), and Infections (1). 


Bakeries (Tables 49 and 49a) 

Dermatitis producers which were indicated for individuals in contact 
with doughs, icings, and confectioners supplies, and organic dusts, are the 
principal exposures. Other gases and carbon monoxide are also important. 
The indicated control measures apply principally to gases of combustion, 
although general negative ventilation may control any material prevalent 
in the atmosphere of the bakeries. 


Dairy Products (Tables 50 and 50a) 

Only 8.1% of workers are exposed to alkaline compounds, the prin- 
cipal exposure. Controls consist chiefly of local exhausts and apply to 
minor exposures. 
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TABLE 51— CANDY — EXPOSURE BY OCCUPATION 
TO SPECIFIED MATERIALS 


Number of workers exposed to specified materials by occupation 


Occ i 3 
upations g x rs 2 3 
9 o 8 ° 2 
ccs ~~ 5 e 3 3 3 
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iS) 3 2 . 3) | o 9 8 
a a I= % av oe 8 7 g ° A} 3 
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Packers ....... weuawahiesess 1 aes ee SE See 3 Aree eee 
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NeW bass cides NOs sce ca ots 2 bie ts | pa a , ae shoo pee as 
MIMtENANCE ve eevee ccc: 9 8 2 1 5 UNencae ee 1 
TABLE 5la— CANDY — PERCENTAGE OF EXPOSED WORKERS 
PROVIDED WITH CONTROL MEASURES FOR 
SPECIFIED MATERIALS 
3 8 
i 3 
o ba n 
Se eee cee | 
Control Measures ® FS 7s 2 B 2 
az, a =| ‘a 3 He, e 
Ss & s s o oO vo 
F A 5 fo } = fo) 
é Ntimner Of WOPKErS.. oo 2. 5c. /cec ss sess ce sviestene. 530 61 57 46 4 1 
E General negative ventilation 34.4 12.3 28.3 50.0 
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a LOC UGE eels aie ieee ea Aaa he a 4.5 des 15.2 mia ses 
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Materials for which no control measures were indicated are as follows: Oils, fats and 
waxes (28), pk acids (16), Coal dust (bituminous) (14), Salts (10), Alcohols, Esters and 
—— a’ Inks (4), Petroleum products (3), Alkaline compounds (1), and Non-silicious 
usts ° 


Candy (Tables 51 and 5la) 


Dermatitis producers is indicated as the principal exposure with the 
control measures, local exhaust, and general negative ventilation, applying 
principally to the minor exposures of carbon monoxide and other gases. 
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TABLE 52a— FLOUR AND GRAIN — PERCENTAGE OF EXPOSED 
WORKERS PROVIDED WITH CONTROL MEASURES 
FOR SPECIFIED MATERIALS 


vo ‘ 
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2 6s Scene 
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a Y bem | p= ~ ° 3 
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Materials for which no control measures were indicated are as follows: Petroleum 
products (65), Coal dust (bituminous) (38), Mineral acids (15), Alkaline compounds (13), 
Organic solvents (12), Dermatitis producers (10), Paints and enamels (7), Salts (7) and Inks (5). 


Flour and Grain (Tables 52 and 52a) 


The predominant exposure is organic dusts which is controlled in part 
by negative ventilation, local exhaust, and enclosures. 


Slaughter and Packing Houses (Tables 53 and 53a) 


Dermatitis producers and infection hazards, the principal exposures, 
have no controls listed. Other gases, a relatively minor exposure related 
to refrigeration, is controlled by enclosures. 


Ice Manufacture (Tables 54 and 54a) 


Other gases with enclosure controls is the principal exposure in this 
group. The 2 rare engineer, dominates all other occupations, 
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TABLE 53— SLAUGHTER AND PACKING HOUSES — EXPOSURE BY 
OCCUPATION TO SPECIFIED MATERIALS 


2 2 § D 
g ae 3 
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Gooks2ie is, init 7 4 y ES 4 7 - : 
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CULETB Si. cc cscne sn se bes ees 55 eee 80 ss aay 3 see 
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Grinders ......... Sees 14 BS ekiae xis os ae 2 a . 
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Renderer s: .s<cas.ceces 10 9 6 1 2 23 8 . see 
ausage makers..... - 150 8& & 7 (64 eee 2 tees ° 
IDDCTS n76 cae ce ress SO. ene Sean ers : ome 
Skinners o25). ccesui oss 7 7 eee ae . ame, 08 . 
Slaughterers ......... 20 8 8 3 cP : eee 
Smokers ois cesecdies Be 19 Bo eed St aD i ae 2 eee eee 
Supervisors .....+.... 16 «618 bh deer seee 1 bat fe Dstins 
Truck drivers......... 18 10 ae Sars fa - Sees en 
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Weashers*2..5s iti. 2 1 1 1 mis 1 i ove ene 
Other cccesars Reece Pe 1 6 2 hae Ee 6 .. 
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TABLE 58a— SLAUGHTER AND PACKING HOUSES—PERCENTAGE OF 
EXPOSED WORKERS PROVIDED WITH CONTROL MEASURES 
FOR SPECIFIED MATERIALS 


a 
| 
¥ — 
2 oo ve ee 
Control Measures a & 3 0 2 
: oo a ~~ 2 & 
* ue 
fo) n a n fo) ° 
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Materials for which no control measures were indicated are as follows: Dermatitis pro- 
ducers (1,024), Infections (668), Petroleum products (65), Oils, fats and waxes (50), Coal dust 
(bituminous) (41), Alkaline compounds (25), Organic solvents (7) and Organic acids (2). 
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q TABLE 54— ICE MANUFACTURE — EXPOSURE BY OCCUPATION 
5 TO SPECIFIED MATERIALS 
4 a" 
a Number of workers exposed to specified materials by occupation 
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TABLE 54a—ICE MANUFACTURE — PERCENTAGE OF EXPOSED 
WORKERS PROVIDED WITH CONTROL MEASURES 
E FOR SPECIFIED MATERIALS 
J 
q 8 
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. Materials for which no control measures were indicated are as follows: Petroleum products 


4 


(50), Coal dust (bituminous) (46), Dermatitis producers (3), Silica dust (3), Other metals (8), 
Mineral acids (2), and Lacquers and varnishes (1). 
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TABLE 55a — LIQUOR, BEER, AND WINE — PERCENTAGE OF EXPOSED 
WORKERS. PROVIDED WITH CONTROL MEASURES 
FOR SPECIFIED MATERIALS 


a oa 3 n 

é 3 3 § a 
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ote We eg 2s | 
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Materials for which no control measures were indicated are as follows: Coal dust (bitumi- 
nous) (58), Salts (24), Other chemicals (17), Lead and its compounds (14), Oils, fats and 
waxes (6), Organic solvents (5) and Aldehydes (3). 


Liquor, Beer, and Wine (Tables 55 and 55a) 


Alcohols and dermatitis producers are indicated under the occupations, 
bottlers and operators. Other gases are important in the beer industry. 
Except for the high percentage of protective clothing for dermatitis pro- 
ducers, the control measures are scattered. 
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TABLE 56a— SOFT BEVERAGES — PERCENTAGE OF EXPOSED 
WORKERS PROVIDED WITH CONTROL MEASURES 
FOR SPECIFIED MATERIALS 
a NS 
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Materials for which no control measures were indicated are as follows: Dermatitis pro 
oe may (45), Petroleum products (22), Coal dust (bituminous) (12), Organic dusts (5), Organic 
(5), er chemicals (8), Organic solvents (3), Non-silicious ‘dusts (2), Lead and its com- 
nana (2), Other metals (2), Mineral acids (1), Alcohols, esters and ethers (1), and Salts (1). 


Soft Beverages (Tables 56 and 56a) 


Alkaline compounds and dermatitis producers are the principal ex- 
posures. Control measures apply only to a small percentage of the workers. 


Other Foods (Tables 57 and 57a) 


This group includes many operations previously indicated in other 
food industries and has no special features not already discussed. 
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IRON AND STEEL—(Table 58) 


This major group includes agricultural implements, automobile fac- 
tories, car and railroad shops, and ship and boat building, which are 
classified according to the product manufactured. Blast furnaces and roll- 
ing mills; foundries; welding, forging and heat treating; and machine 
shops are classified according to the method of manufacture. The manu- 
facture of agricultural implements (Tables 59 and 59a) includes foundry 
operations, heat treating, machine shop work, and woodworking, as is 
indicated in the listing of occupations. Automobile factories (Tables 60 
and 60a), the representatives of which are listed in the appendix, include 
a great variety of products. The occupations here are related to those of 
other iron and steel manufacturing, discussed later in detail. Car and rail- 
road shops (Tables 62 and 62a) are engaged primarily in the manufacture 
of railway equipment. Ship and boat building (Tables 63 and 63a) in- 
cludes woodworking, as well as iron and steel fabrication. There is noth- 
ing in the exposures or control measures in any of these groups, classified 
according to products manufactured, that cannot be more satisfactorily 
discussed under foundries, machine shops, etc. 
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TABLE 59a— AGRICULTURAL IMPLEMENTS — PERCENTAGE OF 
EXPOSED WORKERS PROVIDED WITH CONTROL MEASURES 
FOR SPECIFIED MATERIALS 
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Materials for which no control measures were indicated are as follows: Coal dust (bitumin- 
ous) (24), Oils, fats and waxes (10), Dermatitis producers (2) and Sulfur (1). 


Blast Furnaces and Steel Rolling Mills (Tables 61 and 61a) 


All companies having blast furnace or steel rolling mill operations 
were included in this classification regardless of any other operations in 
which they were engaged. Therefore, a great variety of occupations are 
listed in the blast furnace group which are also common to foundries and 
machine shops, since most of these companies also have foundries and 
machine shops in connection with blast furnaces and rolling mill opera- 
tions. The principal exposures are other metals, carbon monoxide, other 
gases, and temperature change, which would be expected in an industry 
of this type. The 53 occupations listed in the table include all the impor- 
tant ones encountered in this industry. Every type of control measure 
is indicated in this group. 
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TABLE 60— AUTOMOBILE FACTORIES — EXPOSURE BY 
OCCUPATION TO SPECIFIED MATERIALS 


Number of workers exposed to specified materials by occupation 
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TABLE 60— AUTOMOBILE FACTORIES — EXPOSURE BY 
: OCCUPATION TO SPECIFIED MATERIALS 
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TABLE 61— BLAST FURNACES AND STEEL ROLLING MILLS — 
EXPOSURE BY OCCUPATION TO SPECIFIED MATERIALS 


Number of workers exposed to specified materials by occupation 
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TABLE 61— BLAST FURNACES AND STEEL ROLLING MILLS — 
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EXPOSURE BY OCCUPATION TO SPECIFIED MATERIALS 
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TABLE 62a—CAR AND RAILROAD SHOPS — PERCENTAGE OF 


EXPOSED WORKERS PROVIDED WITH CONTROL 
MEASURES FOR SPECIFIED MATERIALS 


n a “ 
» oO 7 
23 ia i 
me Se 2 ° en 
3 a 3 n 3 § ™ 
Control Measures = 5 a) 0 7 F a 
& a 2 oe eos e a §g é 
™ ‘ds a =] oc 
es ee ea eee 
3 iS) a e ‘S gf $a F&F 
GO is te 26 cla hoa ee 
Number of workers exposed..............+. 822 406 803 826 182 1298 6&4 45 41 5 
General negative ventilation................ 0 2a eet eas. 6 eee 0.0. 100 
OPAL CHMAUSE aso. c cs ose e se ecvetssccecescess Die 88.6 tah. O.8 <- y AO 0 ees ¥ 
PEMA AMEMNIR NU G acess at so sieS a daasccueeecace dere erm eT EA MN Goce eaa Maisek ee Den ie, DLC ain 
SITIES OEIC cae Cv whe cen sce vita de to Se 3.3 8.7 4.9 ; 
PUOCOCtE VE * CHORIN 9.050 os cn cctecscecseessses 29.1 mee 8.7 S87 ane 


Materials for which no control measures were indicated are as follows: Petroleum products 
(409), Temperature change (116), Coal dust (bituminous) (100), Silicate dusts (91), Core gases 
(80), Dermatitis producers (40), Alkaline compounds (26), Chromium and its compounds (19), 
Antimony and its compounds (18), Organic solvents (15) and Oils, fats and waxes (12). 


TABLE 683—SHIP AND BOAT BUILDING—EXPOSURE BY 
OCCUPATION TO SPECIFIED MATERIALS 


Number of workers exposed to specified materials by occupation 


Occupations E é eb ce 3 
(3) * ~~ 
n wo 2 8 % “ wo 2 
= wr} 3 3 a =] Oo 3 = 
Begg oo if Fy Sees 
o oe m2 
Total number of workers in plants i ; s § oe 5 
surveyed, 673. v5 «0 ® S = = E Po 8 2 
Sa Oe fo 3 ae Oa eae oe 
OO HO 265 0 oe Mee 
Number of workers exposed......-.....+0.. 197 191 145 185 18 8% G4 6 48 5 
Per cent of workers exposed.............. 29.8 28.4 21.5 20.1 19.8 12.5 9.5 8.2 6.4 0.7 
Electricians hee sO -1-/6L aes PP aoe coe ee want aac 
Engineers . TO Se Sei Do Bosh ows sger meee erates 
Insulators . RecE aD peice seca eek See eden metielel | aaa 5 
Machinists .. os 28 ee eg 24 By tc | ee ale es 
Painters ie CE mei isiace? Tiawe, aaa Nees DEE ce ce trees 
Pipefitters .. 1 Ga ee epee aa aE i Gea ADR UNE Rcwurcsct Geary 2 
Punch men. SEL COPA EEE Bi ree tyne Vago eae 
Riveters .... 20 a shes K 
Sand blasters Graze. PEE. eee 
Tinners ..... AGS AO IG Ss 16 ; rake 
Welders .... 60 §60 60 Ak : 
Woodworkers . Sete Pee Mahe! (233. 30087 


TABLE 63a—SHIP AND BOAT BUILDING— PERCENTAGE OF 
EXPOSED WORKERS PROVIDED WITH CONTROL 
MEASURES FOR SPECIFIED MATERIALS 


: 3 
b=] 
2 ee 
Control Measures 3 c=) z ° z 
a3 2 % x ao] 
. § u 4 2 _ $ 
Ba 8 ae eae 
J ° 6 AY Z a 
Number of workers exposed.......seeeerecceececsnscoes 197 191 185 64 55 43 
Ph a 
EDCAl CRUAUSE 5 icct cbc ccc ebics tec toccucedecdssecveeesceess 2.0 vias 49.6 6.3 5 86.0 
MS PILALOL cee coccie stn cnccssadcbecsececcguccsseecsetssees 2.0 Pee Ree 6.3 ns Pe 
PCAN. HELNCE. cn cdcc cc ccctinsscaececseteawceasssevesses ean 8.1 aa A aoe : 
Protective clothing ........- ep acoran Se ener are Le: Rae 5.2 see ee . 


Materials for which no contro] measures were indicated are as follows: Other gases (145), 
Petroleum products (133), Carbon monoxide (84) and Silicate dusts (5). 
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TABLE 64— FOUNDRIES — EXPOSURE BY OCCUPATION 
TO SPECIFIED MATERIALS 


Number of workers exposed to specified materials by occupation 


o 
8 ? 3 
Occupations G 3 & a ‘ £ 
= 3 sm) 3 < § 
2 n 5 J 2 | pe) § 
= = | o a 3 is 3 pois 
2 aS § o 3 Hy 3 = a ~ 
3 7) o 0 8 wo & a} a ao) 2 Pa t=] 
Total number of See as eee eae Sa ee 
otal number o Ai Es) g a iy <3 u 52 apa ea es 
workers in plants s 3 rE 8 rm rs ‘B & & = oe 
surveyed, 21,306 = “4 tS 2 om a 5 g & & 2 Bs GE ‘5 
5 Sj = 3 ~ ® : vo Mere = < 
BR OO BO Sc Be eG eee 


Number of work- : 
ers exposed... 8,128 7,920 7,766 5,680 3,459 2,544 2,405 1,898 1,618 1,089 1,008 935 586 


Per cent of work- 
ers.-exposed.:... $8.1-" 87.29. 86:4 897 —16.0" 39.0 41-8 8.9 7.6 4.9 a7. A ee 


Assemblers ..... 26 eas 127 ai 33 15 59 14 oe 4 it soe 53 
Chargers: ssecsis 62 66 86 Nea AOl ss; 18 ea 32 Ce ee. Am {dee 
Chippers ieee 482 606 518 269 40 40 oa 100 Ee 8 ewes pase 
Cleanersicc. sacs 98 127 167 20 18 17 5 54 1 13 sine Be eeas 
Coremakers ..... 492 933 24 781 696 549 99 Bice 5 12 717 AD eae 
Cranemen ....... 186 150 51 101 mA 9 8 555 19 see Pre : pete ee 
Cupalo tenders.. 122 125. > 280 96 224 197 15 48 284 10 Mee tt Recetas 
Cutters vc csawess ere va 5 cae a38 2 18 ass =e She a Sins te sone 
Drillers cn: eseses 2 2 40 ee ABP Aes 45 80 eer ae pines Bieler 
Erectors ........ 239 =—-«109 45 A ee See 185 132 rae rae Hemme ar cay 2 
POLGers o,osssiaeen hae as 88 as 109 66 85 23 we sie a a y folecayey 
Galvanizers ..... ake wes 20 oe 10 18 sie ABS Ria BE aha ate 
Grinde?s 5.5000 455 219 981 56 ba = 81 880 90 Begs: ets 
Heat treaters.... 2 2 41 1 90 84 39 an ll 2% wie V2 eras 
Inspectors ...... 28 49 11 22 12 8 16 1 cas 2 A SS aa 
Laborers ....... 1,246 1,307 769 804 288 63 106 29 211 53 Soe ae 6 
Machinists ...... 278 81 1,094 19 122 118 1,083 768 2 cae 53 3 4 
Millwrights ..... 10 16 14 4 13 8 35 5 ay 5 Sawrak cae’ aot eee 
INIX€rS =e ais csities 113 114 RS 61 9 8 i a5 ae 67 18 10 1 
Molders Seow 25021. 2,907 1,171 2,778 179 27 11 45 781 203 bY - 220-355 
Operators: v3 ii6s 14 se ae 7% 1 oe ; 2 east ee 67 
Oven tenders.... 25 81 20 27 41 36 10 ane 25 pan eee: | Si SS 
Painters: cnc ic e 97 75 86 eas 11 11 ae aes ee Siew 18>: cseeee 
Pattern makers.. 38 96 109 10 64 55 sete 26 we 288 9 ae 21 
Picklere sc. vee wcises re sees ae Otis SHS eh a a5 miei sae cha atigcu ee cavbiat ale 
Platers sis vigissiee ae aes 88 55 aay Ae oa 1 Sa4 ro Keele ate aS 
POULETS Niece 237 246 240 233 86 8 2 1 221 ae ph ea 5 
Receivers ....... ES 1 a a! 2 ye eee a5 1 3 Sais eS 
Sand blasters.... 78. 182.5 48 4 eau sieie pe cos oe 2 een eaeeu ies 
Shake out men.. 818 318 69 283 42 54 =e 8 Sein a 
Sheet metal 

workers....... 325 wis 231 Bars 201 205 Si 28 a a ee oe 
Shippers ........ 7 Bac 2 uae a5 1 2 Son 23 occa pee 
SOLTGrS Go tes cece 25 18 17 8 wes ee . me aie Ree 4 ES AS 
Supervisors ..... 10382 s«14 38 57 18 10 8 23 1 5 2 1 
Technical .men.. 3 5 7 1 2 2 “f aa 2 3 Wr 
Tool makers..... 29 8 122 : 19 15 19 G6 o Gens. ones 15... Scenes 
WEIGErS ase cat 14 17 892 38 760 886 200 68 2 Te a4 205 
OPHET Ss oeoee cates 41 49 44 4 43 12 12 19 2 33 4 14 ll 
Maintenance ... 88 90 84 18 202 56 = =:199 4 tale 88 1 318 2 


Lead and its com- 
pounds 
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TABLE 64— FOUNDRIES — EXPOSURE BY OCCUPATION 
TO SPECIFIED MATERIALS 


Alkaline com- 


- 
see 
. 
eee 
see 
. 
. 


pounds 
Lacquers and var- 


nishes 


Number of workers exposed to specified materials by occupation 


pro- 


Dermatitis 
ducers 


255 


Mineral acids 


. 

. 

. 
eee 
eee 
eee 
- 


Organic solvents 


Antimony and its 
compounds 


eee 
tee 
see 
eee 
eee 
on 
. 
. 
. 
. 
. 
eee 
. 


Inks 


Other chemicals 


Cyanides 


Alcohols, esters, 
and ethers 


Fluorides 


Manganese and its 


oe 
eee 
eee 
eee 
eee 
eee 
. 
. 
. 


eee 


compounds 


Chromium and its 


= 
@ 


compounds 


componuds 


Asbestos dust 


Cadmium and its 
Aldehydes 


0.0 


Coal tar prdoucts 


a 
wo 
_ 


0.0 0.0 0.0 


ace! “wae eae 
cee 000 ee 
coe eee eee 
os eee cee 
a) awe ees 
cee ese ee 
pen hes 
See! “eee site 
cee 00s eee 
ce cee eee 
alee) | Wee sess 
se eats 1 
© eae see 
. s2 
ae z 
eee eee eee 
cyin. wee Pathe 
ve eee see 
a bie tata ae 
$4: 3 seem tee 
ee av 
oie! ease Ae oe 
sit a oe 
beef wees pare 
Gee, coe ‘eee 
side See ase bite 
coe ese “see 
oe cee eee 
86). ees! ees 
eee 
eee cee eee 
oe. te s'el aise 
Sele’ 3) Sasi cows 
sje), 808. esis 
coe cee cee 
wou {ieee ineete 
wet lee ess te 
wee 2 os 
<atiyemals ae 
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TABLE 64a — FOUNDRIES — PERCENTAGE OF EXPOSED WORKERS 
PROVIDED WITH CONTROL MEASURES FOR 
SPECIFIED MATERIALS 


2 to ¢ 
° S 2 oe é 
0 = 5 x ES 
K 3 / 2 n us} 
2 ” S & 2 S 
27) i S a a 2 ve wD a 
3 ma 3 n rS) a) bd & 3 
Control Measures og a > v £ a Fz] s # se) , 
5 n s 1?) a B 
: 7) 1 & ¢ ies a = bt 2 & 
ogee B35 5 Be ae ee 
og 6 8 eae 2 oe ee 
a n o) oO oO fo) Ay Z a (o) ° 
Number of workers exposed 8,128 7,920 7,766 5,680 3,+59 2,544 2,405 1,898 1,618 1,039 1,008 
General positive ventilation 2.1 0.2 5.1 0.3 7.3 Ne eer page = ook oh Gerte R 
General negative ventilation 14.7 11.9 14.4 10.5 19.6 27.0 0.2 3.4 65 19.3 0.5 
Local iexhaust.s.ccss.cedseces 9.7 3.5 16.2 a7 > 66.8 280-1 150: 23:0 pes) Dk S tyate 
inchoate s iiau css aaseeasemes s 15% 8.5 4.0 0.2 4.9 6.4 0.8 0.4 1.4 
NVICLLIMCLDOU inne vc ph ees see 1.2 0.5 BB os.5e5 eat awikeae ce ate 8.1 0.1 
RESP SLOT uses Gnsise ge caer ose oA SSE i <) Dee: sy eres es ae 00 27 1.1 
Pressure helmet .......---0. 120. - 1e5 1.5 ae ger ey pee 0.2 
Protective clothing ......... GO. Ord gee 5 5 0.5 aac 
ORMOTS oor atee cane eveeee sg eae sue 0.0 0.0 0.1 UR Nea see went 


Foundries (Tables 64 and 64a) 


The foundry classification includes all sand molding and casting of 
iron and steel not otherwise classified regardless of the product manufac- 
tured. As would be expected, a high percentage of exposure is shown to 
silica and silicate dusts. Workers such as molders and shake-out-men 
working with molding sand were indicated as having both silica and silicate 
exposures. It is known that the percentage of silica in molding sand is 
high. However, the air-borne dust may show a great proportionate in- 
crease in the percentage of silicates due to the fact that this sand is bonded 
with finely divided clay. The exposure, core gases, also prevalent to a 
high degree, indicates decomposition products of core oil due to the action 
of molten metal on mold cores. Certain exposures have an origin in other 
types of metal fabrication, such as welding, forging, heat treating, and 
machine shop work carried on in connection with foundry operations. 
Although not apparent in the control measure table, it was observed in the 
original surveys that many of the specified controls were applied to opera- 
tions such as metal grinding, sand blasting, and plating, rather than to the 
general dusts prevalent in the factory atmosphere. The percentage of 
silica dust controlled by pressure helmet is relatively small, but if the per- 
centage of silica dust controlled by pressure helmet for sand blasting alone 
were computed, it would show a very general use of this control measure 
for sand blasting operations. The wet methods indicated here are related 
primarily to grinding operations. 


ee 
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TABLE 64a — FOUNDRIES — PERCENTAGE OF EXPOSED WORKERS 
PROVIDED WITH CONTROL MEASURES FOR 
SPECIFIED MATERIALS 


an 1 a 2 
a 8 a Cn 
a § 2 = Lae a PA = 
a a a. } q "a H Mo) Mo) 
ee Mane “y oe ae ee $ g a ee 
os ge ae Bos SS eee aie a = a Sm Sn Be 
Reg a ae oS So so =| e s OG Gy 
ce & ua | Ce aes Sy 4 ~ FA #8 5 9 
as 5 og.” oe SS = a an wo 29 2 §5 o 
3 § oo: 3S sn ee CO o 68 a 19 9 =) 
| a a 38 @ g a=) § S v 2 so 8 o So. & 
ay 4 =] oe | =e} &E v o £8 by ‘S = n bog a8 £€ 4g 
asi ag 8 & Sf & 8 8 8 § 3 2 GS ES 38 8 
eet sow Q- 6 Oo « Set ts. ee oo Oe 
ene a a es ee a ee 
935 5386 820 #206 «6-255 «#6163 «©6151 )«= 187 63 114 90 76 75 68 31 18 5 2 
ete! 8. hea aaa ear adam Rigi uate Ean ere BI CLT Be Pe 
Bb 0.4 14.6 5:8 72.5 65 21.5 Doe Gee: he Ue ae AL ok SOO ee 
1.8 4.3 8.1 23.4 12.8 17.0 18.2 54.7 20.0 50.0 18.7 19.1 9.7 65.6 40.0 650.0 
ante eee es oe Bee Kae ee ate | Pi 4 Sh eae swt) eee  sc0eee tame 
x ware eee ree oi. See <a sare Sai eT Rees. 5A | cee 
re Bo age. 8 | ar Sawa 52S ar See. 
eee ce Oe 6G Ll ci. 48.8 36.7 Oa Re 8 
Sal Rae are er ie aa wae war oe awe Bate, eee Sens? Mpiets ae 


Materials for which no control measures were indicated are as follows: Fluorides (50), 
Asbestos dusts (6), Medicinals (5), Coal tar products (1). 


Welding, Forging, and Heat Treating (Tables 65 and 65a) 


This group, composed of establishments where welding, forging, and 
heat treating operations are outstanding, includes all iron and steel indus- 
tries not otherwise classified and regardless of the product in which heat- 
ing the metal is an important part of the process. Some welding, forging, 
and heat treating operations were necessarily included in the foundry and 
blast furnace classifications. A decided change is noted in the character- 
istic exposures of this group as compared with that of foundries. Silica, 
to which 37% of the foundry workers were exposed, has dropped here to 
1.7%. Silicates, to which 38% of the foundry workers were exposed, 
has dropped to 8.4%, which represents carborundum in metal grinding 
operations. Even the highest exposure, other metals, has dropped from 
36.4% in the foundries to 28.7% in this group. Petroleum products, to 
which only 11.3% of the foundry workers were exposed, has increased 
here to 22.1%, indicating an increase in machine shop work. Carbon 
monoxide, other gases, non-silicious dusts, and temperature change occupy 
approximately the same relative importance. Other minor exposures are 
due to such operations as pickling, painting, and soldering. Local exhaust 
and general negative ventilation constitute important control measures. 
There is also a limited amount of wet grinding indicated. Respirators are 
used in grinding and painting operations, while protective clothing is ap- 
plied to painting, pickling, and plating operations. It was pointed out in 
the general discussion of control measures that “other metals” exposures 
controlled by protective clothing indicated welding operations protected by 
welding helmets, goggles, etc. In this group 10.6% of such exposures are 
controlled by protective clothing. 
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TABLE 65— WELDING, FORGING, AND HEAT TREATING— EXPOSURE BY 
OCCUPATION TO SPECIFIED MATERIALS 


Number of workers exposed to specified materials by occupation 


Occupations 


o 
g e o¢ g 
.} 
3 9g s = 5 
eter” < o a 
oe ee P Oia yee Eee bee ae 
; : e ie eke % 5c eee é 7 oi 99 8 8 
Total number of workers in plants FS] 5 § 2 6 es € px w 
surveyed, 35,998 Er 2 os iS 2 e o 3 2 3 a 
v & 2 . 3 & = SD és q 5 
Z 7) a es = ° oO & $o ‘s 
3° Ri Ss fo) vn Z, H ate > age 
Number of workers exposed .........- .. 10,328 7,971 5,£60 5,402 3,028 2,292 2,204 857 799 689 641 
Percent of workers exposed .........-++- OR iy 222.0. ~ 16-3 15.0). Ba 6.4 6.1 2.4 2-9 “9-0 7 ee 
—————————————————————————————— TnI 
APPLeNtiCeS ....ceereercenccceecccceecscees 17 2 15 15 2 17 ee Ss Robes pee ame 
Assemblers ........ee0. ie onintelbe a eres Annes 714 449 371 494 295 209 59 64 121 26 31 
Castersa) vininc eeu sees Era Te aO 163 3 168 163 See 1 80 eo 1 p Ronee 
Chippers soiccwwawe cass sepawenseescwiensscgen ial. ieee. cancel) oe 3 BS aeons eee Sone wea 
Cl Camere Fibs ca wio cine nie be winrsiele 65i0,018(0.0 0'010,5jei0% 75 16 22 23 58 11 oP 22 11 8 6 
Craneuiien’ os cnecassisioses wbeewse ee s ietesslitels 9 ees i 6 113 Sor AS 3 ihe Sect eee 
Cattereverscuica cn clees ca cin ow weve Sise Worn on ote 43 85 37 33 3 1 sae 10 SSS ae Cae 
Pihere tics meisoea wate: Sieg eeinay sibisessiny asia < 32 oh (RAD ete 1 oe ae ee ag ac cep eee 
PBIGHETH cia eases smaiusle SOE as wai Baie 37 as 7 7 5 1 ag eae 2 2 ey 
FOrBers <seselssscccviccvesccsccececceveresas 421 70 531 195 2 1 a2 2 3). sees see 
Furnace tenders ...... Sra aieeats sole wrey Se ee 467 450 848 626 28 88 677 34 34 ; 2 
Grindéts=-sciviewsse spasm SBA ie weiss Pe ero: Mi ame! 8 4 856 = 617 oes 3 2 4 9 
Heat treaters .........- eechais ce tna eb eee 79 247 403 874 if nee 65 31 62 Store 
InsSpectOrs 0. ..ceccsesecsseecscerens Fees 8 70 33 40 58 61 = 3 5 4 2 
TADOTOIS Ess aces ees es bohpininise as esillnea® 6 149 112 ~~ 109 11 16 9 15 9 39 2 
(oa ners 2:28 cae bia woes Minced es seleoe Radtrawasien 10 San coe a5 a 27 aes ar 10 
Machinists) suicicsgsies swans Mer ebedass esse phen: geen 103 91 744 697 ane 13 Dt ae 8 
Mill workers eee ib slob bine sleialelela-s hah ewes ie 1,408 a | 1,431 1,161 57 . 955, eee eee 15 oe 
Millwrights ....0..sssscecsees Mo ee 3 sets 1 “es! ae 7 ass 1 7 
Operators nesters saseccrs $90 2,188 118 16 — 231 83 25 72 16° G62 8 
Painters: ais siecde sees sae sas 110 2. A 111 95 ia Se zat 146 5-8 
Pattern makers ......... 4 Sas 2 2 ee 9 ree 90 7 AUa Se 
PicklGrac th cessor oer ee ct ceatn teasers 49 6 13 41 ER es Bize sae osu Oe Ase 
Pit men ashes Sociswasiewiosas enwics Sar 1 Baia 1 es Site eis 20 SPs ta eit aes 
PIACELS Santee eins s sielccs bod wn eles Baan 249 Ere he's 144 woe 6 see roe. pS emis 
IPOlISHETS hiak cea ta labaate cts. Fea nesiee seumesie 358 20 1 1 42 282 ao 191 rose Sieh eee 
PPPESSIHENES Os So kiale eich Giese es mien ices Uh os wieate 87 562 28 28 2 11 9 Sp oesh eeee eee 
RivGrerose cet abd chaise aWlwalate wire Beers TD: tea 21 7 Rr siete as ae. eer enee : 
Sand: blasters 2 ciwensnes ass Sects ee Coulee oe 36 aes vee va 1 rare ean on Sie oe hepa 
Sheet metal men .......... EE settee insite 844 18 178 198 17 41 ste rs 1 197412 
Shippers ...... Hqoasccanuee gickbe saree scones eee 6 64 OF unany coat Bt oa 75 Bass 1 
SOlderersi tess ses sa 0 Pe. cane Vals erczakie ot 13 ae pes 14 oii es eae be % 5 5 
Stock iment ivsevsscccseas' Leathe iets ao aae 6 14 1 1 8 2 12 Si Sasso Nip iea eee 
SUperVIGOTS ac asee es cee naigseee ates Grae 46 22 32 29 7 li 6 1 8 5 1 
Technical men ........ etree eee este 11 6 22 27 7 ae st an Bene 
Tool and die makers ........ Rat ap eites 555 649 100 105 406 178 = S 4a Seer civee 
TIMI Cratos evinces Sch Seaman wiseeies poets 48 5 3 aa ue 3 ee 10 cole beeen 
Weelderts:ssnwsces sos oeee ast lehotetators Siegen 1,073 4 502 1,058 : 19 42 Siow 60 1 14 
Windersioicaienaansales LNRM Oa Mae eS 1 15 1 5 chin oe ee Biv sane pake 
Wood workers ..... SSS rere ase aes Se a6 Wie 189 See teen epee 
GO fled recctrocts ic ee tis aioe sais vale SS civic trike wines 15 9 17 15 a 6 = <f : ee 4 
Maintenance ........... feet noe: eSaess 205 405 306 43 82 54 wee 16 36 10 20 
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TABLE 65— WELDING, FORGING, AND HEAT TREATING—EXPOSURE BY 
OCCUPATION TO SPECIFIED MATERIALS 


. 


Number of workers exposed to specified materials by occupation 


(bituminous) 
compounds 
compounds 
compounds 
hydrocarbons 


varnishes 
Inks 


Salts 
compounds 


Oils, fats, and waxes 
ethers 


Alkaline compounds 
Dermatitis producers 
Manganese and its 
Cadmium and its 
Chromium and its 
Other chemicals 
Alcohols, esters, and 
Sulfur dioxide 

Coal tar products 
Aniline and its 


Silica dust 
Coal dust 
Lacquers and 
Cyanides 
Organic solvents 
Asbestos dusts 
Halogenated 
Sulfur 

Dyes 
Fluorides 
Benzol 


617 567 494 398 235 202 192 178 120 106 106 74 69 66 56 46 40 32 382 25 Shee Goer 1 


ieee dt 0.72 0.6-0:6 0.5 0.8 0:8 0:8 0:2 0:2. 0:2 0.1. 0.1 0.1 0.1.0.1. 0:2. 0.0. 0:0 0,0 0.0 


* een et OE arn, PE rcs Fi sicag. AEDS ge Z) 2B, CAO Neale tees) Veeet cna 2 Nene, ceed wee Nawal lets 
23 7 eee ere te Mee eR erred ZOU case Sere cae camer © EEL de! flowertpsen oo Me tau eel tet week lees 
Ee AO eg ee Wie tuekthecn. aver iss erpeece ty AWE see, Os wat ies 7 : Si aes nee ernes 
eect Aihe BBe ee) BA sins ase Pr Pee: Sep seeeh his ee Meeps) Gels te Sart wae esis. eter eee 
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Machine Shops (Tables 66 and 66a) 


This classification is confined to the fabrication of iron and steel 
products where heat is not a primary factor in the manufacturing opera- 
tions but which consists in the machining and grinding of metals with 
incidental plating, painting, and de-greasing operations. The average size 
of the plants in this group shows a considerable decrease over the foundries 
and heat treating groups. It is noted here that the percentage of indi- 
viduals exposed to carbon monoxide and other gases has decreased to 
approximately one-third of that in the welding, forging, and heat treating 
group. This exposure is due principally to incidental soldering and similar 
operations and is listed under such occupations as assemblers and ma- 
chinists. The percentage of exposure to petroleum products has corre- 
spondingly increased from 22% to 32%. It is noted that the number of 
specified occupations in the machine shop classification is substantially 
lower than that in foundries and heat treating groups. The control meas- 
ures are concerned principally with grinding, painting, pickling, and plating 
operations. Emery, corundum, and aloxite, used as grinding abrasives, 
were classified as non-silicious dusts. Carborundum was classified under 
silicate dusts. It is doubtful, however, if a distinction between these ma- 
terials has much significance. 


METAL INDUSTRIES—(Except Iron and Steel) 


Table 67 indicates the percentage of total exposures to the specified 
materials in each industrial sub-division of the metal industries. The sub- 
divisions of this group are considered separately because of the great 
diversity of activities. 
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TABLE 68—BRASS FACTORIES—EXPOSURE BY OCCUPATION 
TO SPECIFIED MATERIALS 


Number of workers exposed to specified materials by occupation 


Occupations 2 , 2 & 
.s} a % 

ts] v 3 os o 
0 & 8 Z g 
a 2 2 2 & . n 3 5 eo ” 
, 8 6:2 pee 2 See 
Total number of workers See eS % og oe Ones 
in plants surveyed 7,232 - 2 a8 2 § fF moo 3) 32, 
o 5 Oi] 3 ° © 2 o t - = 3 
ie ES & ie) ae] % t s & A} =| to 
P~ ™ oe vo? o ° i] > ° = oO u 
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Number of workers 
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PRE SecA sR Raat i AR i Ae hale aD i Ohl ae aby ene, epee eh it 
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Painters teu <ccse ase eenes ren 1 oe ‘. cic 4 ae She Poe arya : 
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Technical men .......... dots a nie SSS wee Reis ie stress a So wae eee 
WY GIDEP8: Ske waiccs ouos een 52 see oor 5 ae ve 50 BPD onan «Mow wiite hawt Stee 
OtTheT i ssc ce se eeawe SEA 41 12 15 22 12 8 41 41 9 5 Be jee 
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Brass Factories (Tables 68 and 68a) 


This group includes brass and bronze casting and machining. The 
operations are similar to those encountered in iron foundries and machine 
shops but differ in the type of materials used. The principal exposures 
are other metals, which include copper, tin, and zinc; and silica and silicate 
dusts used in molding, sandblasting, grinding, and polishing. Lead, to 
which 20.8% of the workers in this group are exposed, originates pri- 
marily from the lead used in bronze castings. Local exhaust, which applies 
to crucible furnaces, grinding operations, buffing, plating, etc., is the domi- 
nant control measure. General negative ventilation for foundry atmos- 
pheres and protective clothing for plating and painting operations are also 
important. 
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TABLE 68—BRASS FACTORIES—EXPOSURE BY OCCUPATION 
TO SPECIFIED MATERIALS 


Number of workers exposed to specified materials by occupation 
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Clock and Watch Factories (Tables 69 and 69a) 


Woodworking, metal stamping, and machining are the principal opera- 
tions in this group. The percentage of exposures to all materials are low 
in comparison with those of other groups. Local exhaust in sawing, metal 
grinding, and buffing; and wet grinding methods are the dominant control 


measures listed. 
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TABLE 69 — CLOCK AND WATCH FACTORIES — EXPOSURE BY 
OCCUPATION TO SPECIFIED MATERIALS 


Number of workers exposed to specified materials by occupation 


e 2 
3 g ree. 
Occupations 0 3 5 9 2 
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TABLE 69a— CLOCK AND WATCH FACTORIES — PERCENTAGE OF 
EXPOSED WORKERS PROVIDED WITH CONTROL 
MEASURES FOR SPECIFIED MATERIALS 


no 
2 = 
ee ee 
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ov 
Control Measure 3 3 % g 3 § 8 : ag ‘S 
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Materials for which no control measures were indicated are as follows: Petroleum products 
(50), Dermatitis producers (18), Benzol (15), Inks (2) and Paints and enamels (2). 
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Copper Factories (Tables 70 and 70a) 


The principal exposures are other metals, carbon monoxide, and other 
gases, which are well distributed among the listed occupations. Local 
exhaust is the only significant control measure. 


TABLE 70a—COPPER FACTORIES— PERCENTAGE OF EXPOSED 
WORKERS PROVIDED WITH CONTROL MEASURES FOR 
SPECIFIED MATERIALS 


n 
a oO 2 an 
2 (eR ema: Mcue: eae 
“"R ° =| ~~ =| 
2 & BOREAL Pega. eh ee oe 
Control Measures 3 FA 8 ce aa = 3 a = = 
o g = uv =] | AS a = 
bo ° 3 Beco = 3S 
ont o hoe | pe . o 
Ce-e8 et ge BF a 8 
ee ee ee Pe 
oO ° Ox ih > a Oe oR 
SETS EE SSE SNES SS Sa a eS 
Number of workers exposed ...... 117— «114 s:104 41 29 10 7 4 4 2 
General negative ventilation...... 8.4 1.8 Fae eae GF pee as TO Es TOG nase 
OOM, CM BGUEE fol caaties Giles se ccess C.O167 OF 2 25.°. 6.9 ee: 100 ees wee 100 
Protective clothing .............. 12.0 aoe ae iste 100 ae aoe mee ‘<a 


Materials for which no control measures were indicated are as follows: Mineral acids (45), 
Oils, fats and waxes (23), Lead and its compounds (22), Coal dust (bituminous) (12), Halo- 
genated hydrocarbons (9), Silica dust (6), Cyanides (6), Alkaline compounds (6) and Tempera- 
ture change (2) 


Jewelry (Tables 71 and 71a) 


This group is engaged in the manufacture of medals, pins, rings, etc., 
and the occupation, “jewelers”, offers more exposures than all the other 
occupations combined. Local exhaust is the principal control measure for 
the exposures indicated in this group. 


TABLE 7la— JEWELRY — PERCENTAGE OF EXPOSED WORKERS 
PROVIDED WITH CONTROL MEASURES FOR SPECIFIED 


MATERIALS 
Ne 
Z 3 3 
3 3 = 
3 8 3 2 2 $ Bad 
Control Measures 8 8 3 3 5 6 3 3 ay de 
Oo _ 3 3 os 
=| & = a] ~ 3 rs) PO HH 
2S See ae pe 3 2 @ 3 3¢ 
eee ey SS Oe eee 
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SEE, cake ae" gaia ae S oie 7 ee are 
Ae a ae 
Number of workers exposed.........- 160. <S0-— 80) 64 9-86 2 88.2 128. te a 4 1 
fant ch Dah kc hh Sa a 
General negative ventilation.......... Np Ohh Br zsas bg Le oajeks cyanea Oy Die bao fae'end Lowe's 
Local cadiaaa® mectrarela eraeinlamererare ea ae eevee 93.7 11.8 11.3 7.4 68.6 68.6 14.3 ... 100.0 100.0 100.0 
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Materials for which no control measures were indicated are as follows: Lead and its com- 
pounds (29), Alkaline compounds {16), Fluorides (4), Dyes (4), Sulfur (4), Petroleum 
products (3), Organic acids (3) and Inks (2). 
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Lead and Zinc (Tables 72 and 72a) 


The manufacture of lead pigments is the leading type of industry in 
this group as is indicated by an exposure of 76.8% of the workers to lead. 
General negative ventilation, local exhaust, respirators, and protective 
clothing are used in combination with each other in the control of lead and 
its compounds. All organic acid exposures are controlled by general 
ventilation, local exhaust, and protective clothing. 


TABLE 72—LEAD AND ZINC—(EXPOSURE BY OCCUPATION TO 
SPECIFIED MATERIALS 


Number of workers exposed to specified materials 
by occupation 


! (3) 
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Laborers 70 eee ATEN Pe ten Pore 2 . ix 
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Wheel: dresserss.sicseesssosauns pibeaceawacued 1 eee a Se Lees eee 1 
Winders > casocsasawc ste neasonin omen oe 2 oak 
TABLE 72a— LEAD 'AND ZINC — PERCENTAGE OF EXPOSED 
WORKERS PROVIDED WITH CONTROL MEASURES 
FOR SPECIFIED MATERIALS 
! \ 
& o 
8 5S, 2 
2 o Bae RagRe © 
# reer a 3 8 
Control Measures £ $ S a o 2 
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as § S 2 rs) Lo} 
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ov ~ » s oo 
4 cea « poems <a ele 
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Web CTHOG “Satis cps asec nec aieew ake Cannons Coens tetas S56" = ABO eet Ree Pewee eed eae 
RESP APOL: sh ss.cs ocak sls asw%s eis h MEARS ae resi Mee R SN eee. |i eae ete a ee A 
Protective Clothing} «uc. 6058s esc tenet wheeewecs § renee 58.3 100.0 .... 100.0 


_ Materials for which no control measures were indicated are as follows: Coal dust 
(bituminous) |19), Temperature change (8) and Petroleum products (6). 


Tin and Enamel Ware (Tables 73 and 73a) 


Both vitreous enameling and tinplating operations are included in this 
group. Other metals, silicate dusts, silica dust, and lead are the important 
exposures. The control methods are featured by a large percentage of wet 
methods, respirators, and protective clothing, in addition to local exhaust 
and general ventilation. Wet methods were credited to exposures where 
enamel was applied in a wet condition. 
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Petroleum products (217), Temperature change (211), Oils, fats and 


Materials for which no control measures were indicated are as follows: 


waxes (42), Coal dust (bituminous) (18), Inks (10) and Benzol (2). 
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Aluminum Products (Tables 74 and 74a) 


The manufacturing processes characteristic of this group are alumi- 
num smelting, casting, buffing, grinding, and cleaning. The principal ex- 
posures, other metals, silicate dusts, carbon monoxide, other gases, and 
silica dust, as well as the occupations, are comparable to those encountered 
in iron foundries. Local exhaust is the only significant control measure. 


TABLE 74a— ALUMINUM PRODUCTS — PERCENTAGE OF EXPOSED 
WORKERS PROVIDED WITH CONTROL MEASURES FOR 
SPECIFIED MATERIALS 


3 2 n & 
As m 
2 Eats | hae 3 5 
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Materials for which no control measures were indicated are as follows: Temperature change (267), 
Petroleum products (99), Lacquers and varnishes (79), Inks (24), Organic solvents (13), Coal dust (bitu- — 
minous) (10) and Alcohols, esters and ethers (4). 


Electroplating (Tables 75 and 75a) 


A relatively high exposure to a variety of materials, including other 
metals, chromium, non-silicious dusts, mineral acids, organic dusts, 
cadmium, cyanides, and alkaline compounds is noted. However, the only 
significant occupations are platers and polishers. Local exhaust, general 
negative ventilation, protective clothing, and “other” are important control 
measures. “Other” control measures includes the use of protective 
unguents among workers exposed to plating solutions. 


Other (Tables 76 and 76a) 


This group includes the fabrication of magnesium, tungsten, silver, 
nickel, other miscellaneous metal products, and also the assembly of various 
alloy products. The “other metals” exposure group, silica and silicate 
dusts, and the petroleum products, are the principal exposures. Local 
exhaust, respirators, and protective clothing are the important controls. 
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LEATHER 


Table 77 indicates the percentage of total exposures to specified ma- 
terials in each industrial sub-division of this group. Dermatitis producers, 
organic solvents, and organic dusts show the greatest incidence of ex- 
posure. The sub-groups, leather belts and goods (Tables 78 and 78a), 
and trunks and suitcases (Tables 81 and 81a), are small and merit no 
special consideration. A large number of occupations are noted among 
the 5,060 workers surveyed in the shoe industry (Tables 79 and 79a), but 
the principal exposure, organic solvents, with 12.6%, shows a relatively 
low incidence in comparison to the principal exposures in other groups. 
Local exhaust is the only significant control measure indicated for the shoe 
industry. The tannery industry (Tables 80 and 80a) shows a high inci- 
dence of exposure to dermatitis producers and infections, which arise from 
the handling of hides and tanning materials. Protective clothing, con- 
sisting principally of gloves, boots, and aprons, is the major method of 
control in the tanneries. 


TABLE 77— LEATHER — EXPOSURE TO SPECIFIED MATERIALS 
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TABLE 78—LEATHER BELTS AND GOODS — EXPOSURE BY 
OCCUPATION TO SPECIFIED MATERIALS 


Number of workers exposed to specified materials by occupation 
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TABLE 78a— LEATHER BELTS AND GOODS — PERCENTAGE OF 
EXPOSED WORKERS PROVIDED WITH CONTROL MEASURES 
FOR SPECIFIED MATERIALS 
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Materials for which no control mleasures were indicated are as follows: Dermatitis producers 
(88), Oils, fats and waxes (34), Other gases (17), Petroleum products (7), Organic soit @), 
Inks (3), Paints and enamels (3), Coal dust (bituminous) (1) and Silicate dusts (1). 
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TABLE 79a — SHOES — PERCENTAGE OF EXPOSED WORKERS PRO- 
VIDED WITH CONTROL MEASURES FOR SPECIFIED MATERIALS 
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Materials for which no control measures were indicated are as follows: Inks (115), Other 
gases (118), Petroleum products (17), Coal dust (bituminous) (15), Halogenated hydrocarbons (4), 
Lead gy a compounds (4), Silicate dusts (8), Alkaline compounds (2) and Paints and 
enamels 


TABLE 80a— TANNERIES — PERCENTAGE OF EXPOSED WORKERS 
PROVIDED WITH CONTROL MEASURES FOR SPECIFIED 
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Materials for which no control measures were indicated are as follows: Petroleum products 
(55), Salts (88), Non-silicious dusts (10), Coal dust (bituminous) (8), Alcohols, esters and ethers 
(5), Amines (4), Mineral acids (4), Sulfur dioxide (4) and Organic solvents (1). 
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TABLE 81— TRUNKS AND SUITCASES — EXPOSURE BY OCCUPATION 
TO SPECIFIED MATERIALS 


Number of workers exposed to specified materials by 


occupation 
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TABLE 8la— TRUNKS AND SUITCASES — PERCENTAGE OF EXPOSED 
WORKERS PROVIDED WITH CONTROL MEASURES 
FOR SPECIFIED MATERIALS 


o 
‘ xe} 
2 24 wn ~ 
7) _= S 
5 § S sn 
Control Measures ea = © 9 
o as oar) 
| a Oo-= 
S 3 2 3 
i 2 7) Og 
on ra <a is) > 
ope «eso ee 
6) e) 


Materials for which no control measures were indicated are as follows: Dermatitis producers 
(62), Non-silicious dusts (10), Other gases (8), Alkaline compounds (8), Coal dust (bituminous) 
(2), Silica dust (2) and Organic solvents (2). 


LUMBER AND FURNITURE 


Table 82 indicates the percentage of total exposures to specified 
materials for each industrial sub-division in the lumber group. As one 
would expect, the most important exposure in this industry is organic 
dusts. The plants listed under wood, wicker, and upholstered furniture 
(Tables 83 and 83a), other furniture (Tables 85 and 85a), planing and 
milling (Tables 86 and 86a), and other woodworking (Tables 87 and 87a), 
are similar in most of their exposures which include such materials as 
dermatitis producers, lacquers and varnishes, and silica dust. The group, 
metal furniture (Tables 84 and 84a), however, shows exposures such as 
other metals, carbon monoxide, and other gases which are characteristic 
of metal fabrication. Local exhaust is the principal control measure in all 
of the industries listed under lumber and furniture. 


175 


TABLE 82—LUMBER AND FURNITURE— EXPOSURE TO 
SPECIFIED MATERIALS 
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TABLE 83a— WOOD, WICKER AND UPHOLSTERED FURNITURE -. 
PERCENTAGE OF EXPOSED WORKERS PROVIDED WITH 
CONTROL MEASURES FOR SPECIFIED MATERIALS 
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yer ore for which no control measures were indicated are as follows: Dermatitis producers 
(120), Coal dust (bituminous) (21), Silicate dusts (20), Alcohols, esters and ethers (13), Oils, 


fats and waxes (9), Inks (2), Benzol (2) and Alkaline compounds (1). 


176 


ae she ane eee 8 eee aes eee c he eee ¢ I 9L eee L L soe eee } prin wy pss slene@ Binet Cae nines eSaine sine orate iar aee 
ib shee chy <n eee eee eee see toe vee ® tee eee Zz wee eee eee I L CL ain ot ARG nie slain n ae sieieitin sinagie’n-e eBiieisia tba TRE 
Be z eee eee eee eee eee eee 8 8 eee 8 eee eee eee eee eee tee sisGint alsa nd So sip s/o a sinie gelesen cas nea SRO RS Ta AR 

on a ite ase Rae eis eee Zz eee eee eae eee eee eee eee eee eee eee see 82 pga oiaiele Ko iaie'bye Fvisie/aie taimasla vale Meco sme eg En 


eee eee eee eee eee eee eee eee eee eee eee eee eee eee eee 02 eee eee eee LF eee eee eee eee eee eee eee eee ee eee ee) SIOWUWI T 
eee eee eee T eee eee eee eee eee eee eee eee eee eee eee eee Z g z OL eee eee ee stostatodng 


Se eee eee eee eee eee eee eee eee eee eee eee eee eee eee eee eee see gL 6L ee ee ee ee i siasumds 
aie eee eee eee eee eee eee eee eee eee eee eee eee eee eee eee eee eee see 9 Seer ee ere eerer er seeseseseseeseseseese® saoddiys 
nt “ al os a ee s eee eee ect eee eee eee eee eee eee eee ZL ee 7 eee eee eee eee ee er) siapues 


“ oe ece eee eee eee eee eee ZL eee gL ee ee eee ee i ay uowsreday 
[ . Zz eee see I eee eee eee eee eee eee SI s9 OF WG 69 g aes g sine Rigap teeie.eie Me sik bie» se Cena Alois meee Bie Oe GROMER a 


: oe eee I see eee eee eee eee eee eee eee eee OL 9 TI itis We ephis snes sa rev * SOI (DOOM EOE 
Be gi: eee eee oes eee eee 9 eee I eee eee eee I eee see eee LL I TOL Sanne BFS h amt snide eit ets see lnee ene te tee game 
a veh ant ae Pe eee oes eee eee g eee eee ¢ eee eee see Zz see ht Sein eibibiessie owt view einitis 7's sit nities «refs erat mN A aRIEAT 


j 
og eI See QT th ttt tet tee ten dee eenetenerseucencteversneeesooes Sz9IOM TEAST 


ae R's: r xen alte 8 aie i/4 ¢ 83 FL 9 gg eee eee eee ee ee er id S19ysIuly 
es me ae eee eee oe eee eee eee eee eee eee T eee 7 eee eee 7 7 9 eee eee eee ee ee ee ee iy sI9T[Iy 
<a or ; eee oe tee eee eee eee aoe oes eee 9 eee 9 eee g see eee eee Ce i ee ee ee ery $10}8.1009q] 
Ais. dee a eee eee eee oes ¢ eee eee eed oes wee I eee coe wee ose eee #9 piper NE DDIeGs oi sie@as ae smiriciueiniea anced rears ai 
moe at ee Bee ey Ea te T eee ee eee T eee eee eee eee eee LI eee IZ Ce ee i ae as SIDAIBD 


bh eas a5 athe ae Arie AS alee: eee Z ST 38 0g Sesion SONS cle eNees Care ti Re’ gr eee ee ED yourqes) 
¢ a Pe g che eos eee 8 oF OL i i iia sia[quossy 


re 
So 


SON 60.5450) 8°08. 8600 0 LOT oot Ot: dE 00'S 36S 5 S980 SS 8 6 he 188 TS 2g. ee serie. c es <8 paspdico as tayTOM STO aAios tet 


ri 


% G 6 Ir (He &I &I 06 1% &@ 16 66 1 AL 8? GOL OTL OGLE Le, “rete teetse***pasodxa siayIoM jo Joquinyy 


soiql 


eae 3 
Bo a 
: Zee‘ ‘pasaains sjueyd 

UL SIdyIOM JO iaquinu [ejJOT 


ysnp jeod 
Soysiuiea 

pue sienboey 

SNP PITTS 


s}I pue peoT 
sases J3qI0O 


Sioyze pue 
S1aysa ‘s[oyooly 
sjejout 19430 


spunodutoo 
S}SNP 9}LOTIIS 
sjsnp os1ues19 


(snourwnyiq) 


sJUSATOS dIUeZIO 


spunodwoo surjex;y 
syonpoid wmojoijeg 
S}snp SNOTOT[IS—to Ny 
aprxouow uoqied 
sjeweus pue sjuleg 
sigonpoid stjqeuised 


suotyedns09 


suorednos0 Aq s[eitajyeur payloads 0} pasodxe siayxIom Jo JequInN 


STVISHLVW GaHIdIDadds 
OL NOILVdND90 Ad GCASOdX4 — AUNLINANA GHYALSTOHdN ANV UAMOIM ‘GOOM—€8 ATAVL 


*(Z) Suoqieo01psFy payeuasojyeyy pure (¢g) jozusg ‘ (gz) 
Soxem PUe Sze} ‘STI ‘(0S) (Snourtumn}31q) isnp [BoD ‘(¢g) sya ‘(F9T) Ss99Npoid syyeWIag *SMO[[OF SB 91B pa}eoIpUl a19M soiINstsuMl [OTJUVD OU YyoIyMm Joy Sjerrayeyy 


eee eae fee wee see eae eae eee eee eee eee eae eee see fee 


Big Mee eee etd Ghee. SUN eas aga wees RR cher Mae Setar ee ETT PUNO 
i rod hc RMN 11° RA OS Sea ta De ae be Me. | Lemke a Senco o aear er arte ancien PS BulyzO[O saToa}01g 
“PRs Be Oat oh bee neta sees oN i | cue eege Sciacca ONES Ripe SRNR OE he yawpy ommssory 
oe ek en a. ony ae 7 3’6L °° eos eee eee eee eee eee $°9 eee see eee eee Pee eececerecease Joyes1dsay 
eee eve eee eee Cave ee ee eee coe 69 eee eee eee . eee eee eee eee eee ae eeccccce eeesces poyjoum PM 
IO Mme yak S68 ee aah oh s beg pe NN sue, See MEME AU AAR na, SeE aes eee. Vase t ns te ee 
b'99 4°90 L'99 *"* **" ss oT T'kg 7°" TG «BOG ~STIB T'ss BOL BF TFL 9°0F 9°SF LTS 8°69 B'S SLs BSH YG werrrtersees asneqxs eoo] 
ot eee” *** Q°00T O°00T O'00L **' 99g T'6S O°OOT O'OOT O'0OT O'TH “°° °°" TAS BSE SB GOL “LTS BO TOL TL GUL SOL cette tsss** woMeueA 


dAT}eFoU [e1OUAaN 


g 9 9 9 9 L st 0 6 ECE BLOB GSK GOL CPL SOLFGSCHGS «HGS OLLS’«OGLZ’ COB WF cir teeta “steeee* pasodxe 
SIayIOM JO JoquinNy 


ee PE SR ae ce ae Rr AK eae RU eect ie RR” ee Ne Te eee RS SR Cas 
9 = La 4 a “ ° » Sr ae = ° ae = io) » y = i) 5 = 
a ares < iaae ey) ate Me eat: eee heer ie mea BS 2c oe aaa MUR cee) an ee aes ee eee eo 
@ = 2 ty 2 o ee a 2 =] oa 5 an o [ov log o 
e #e 8 § 88 8 Bk BB EG 8 Be oe Boek oe ee ee 
Sp a sg Fa = a Se 58 3 & a SES ps. me ® & Se ® 3 mo rae 
ARE, ek presen tae: paet t: 0 Ba ae : Spee E e 8 f° Ss 
- n 7 we f=") 
i) $ 8 5B B 9 Ck eee aah ares a #8 Reis ee Sey. Some = Somseay{ jo1}U0D 
© $2. a a ao ap a g, ° Dames ° o 7 
3 +. & a we S ®3 Gy my) a & ao cs} 5 a Bie A 
S ri * ad Se Bote ie 9 3 Be ea ees 
s a a a 5 a a he 
3 = 5 = a A o a: 3 
a 2 a i=} a ms z ° o 
a. e a é e g 


STVIMALVW GaIdIOadS UOA SAMNSVAW 
TOXLNOO HLIM CaCIAOYd SHANAMOM AASOdXA AO ADVLINAIMAd — FAN LINUNA TVLAW — 88 ATAVL 


178 


TABLE 8— METAL FURNITURE — EXPOSURE BY OCCUPATION TO 
SPECIFIED MATERIALS 


Number of workers exposed to specified materials by occupation 


Occupations 2 
ZG 2 8 2 
) 3) 
E 3 3 4 3 2 
a 5 a = | FS es 2 5 = = § wo 
cd vo n ~~ Lo! 
Total number Gy - et eee eae & o 2 Ro 3 % oa ¥ 
of workers alae <li ae Rea I § f: 3 3.989 3 =F a « 
in plants B tS ag 1 « = eae — amend — Wes = by lees aS es 
in p d i a v | Bd a vo =| sa 2 a 
surveye he Ps ° >) a 
oa” ee Be ee ee Bee ee 
~ io > ~~ iI o o oO f=] oo ° = = > = 
OO Oo Re a ie ee 
Number of workers 
exposed ..... 407 301 278 277 264 254 247 .164 -142 109 99 85 88 73 39 


Percent of workers as 
exposed: 2..-0.-° 18.6 10.0) 98-5020! 84 8:4 82 be ATS BH BBO ear 


Assemblers .... 87 BL Kirso Too ost 8&6 28 BB ccs A 6 20 ese 6 
BSURELS “a tiises s,s 46 44 BS satwig oar. wele sacl wae een Baa 33 «te es ce nor 
Core makers .... ... Sear aes Desk AT Pa ; Ae aS ene ge oT lakes Ree 
Ciitters te ecnn ss a Ditcccse nec ree mee nee Rarer ry ae es 
Finishers ...... ata haere 88 7 (Ae ae 2 3 2 17 a. ae vee 
OU SELS cre canes cae Eee ere las 13 : 18 8618 SPP cue yy pe pe ys 
Gtinders fes5<cs DO Sea akin cae tents s Te lean ny inti ee on Wei 3 5; 19 Pa Cas 
AaBOTETS . .cc ees 10 7 19 10 15 10 ch Minas 5 10 J 3 10 1D: Gao eee 
Machinists ..... DO Fae Sere eae eee ase BOSS ies ths ores 85 tS ee Py 3 5 
MACTS Sek cesses. sake aes Diiatse Toy kenau May ee b ER CRAPEy ctw Bt S56 Seeks 
Molders. ....... IOS re wesis # Lb ere 19) cect ae 10 Bos 10) ac. Sreeee 
Operators ...... 20 87 5 6 2 Ge Ai tet;. 40 i ees 5 2 a eg a 
Painters: -c..608. Boi es.) DS ol. bY 2 eas tr 3 Be Ris ee ees 12 os 
WPAStOTE: cab cise ale p PAIR earns iti seen abi kieg Hemet -kewe AG gael eke oe 19 
Pressmen .....;. SCE Oaet ress Ok EERE | UR SRR as eee SS De eae pL ibe SA ran yess ss. 
PAAOCCTS os aces Lisle Eh pees oe latis at ooeeie eee 3 8 Ree as 3 va) en 
Sanders oes ccins 4 15 A Pe ay mee tes Day ibis Seen 19 A, 2 cien. aus eee 
Shippers ....... ate a ogi itase 4 5 Dd. Sseier SiGe aes ae aim eae eet 
Sheet metal 

workers ..... 14 Sere Boras 26 y (ace tale 32 9 4 Jes eee 12 
Supervisors .... Dee ous ae Pea aie t arse fete owe eas Ue Sor eee eee eee 
Upholsterers z AB ey cigres tenes Reeeseg darian 2 Os ay * 462 Cena eee 
Washers ....... Stayt 2) a ees RI a ema eae Yee ae tele San lees Sat Ree WehLT eee eee z 
Welders ....... JOBS asco’ cttw Ses eee a : ae a, gas SSS Oe eee 
Wood workers ote 86 A Nov atiardnce Tatas ko eis 41 tae crea. b- Sou tase 
Other ocnswsses a if Dir eieee > wis 5 2 ue 6 2 12 was Seine 2 tee 
Maintenance 8 : es 25 NS eee » ns Pe ee oS 


OT 


179 


TABLE 84— METAL FURNITURE— EXPOSURE BY OCCUPATION TO 
SPECIFIED MATERIALS 


Number of workers exposed to specified materials by occupation 
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TABLE 85a— OTHER FURNITURE— PERCENTAGE OF EXPOSED 
WORKERS PROVIDED WITH CONTROL MEASURES 
FOR SPECIFIED MATERIALS 
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Materials for which no control measures were indicated are as follows: Dermatitis producers 
(108), Lead and its compounds (17), Petroleum products (11), Mineral acids (9), Coal dust 
(bituminous) (9), Alcohols, esters and ethers (4), Inks (8), Oils, fats and waxes (2) and Alka- 
line compounds (1) 


TABLE 86a— PLANING AND MILLING— PERCENTAGE OF EXPOSED 
WORKERS PROVIDED WITH CONTROL MEASURES FOR 
SPECIFIED MATERIALS 
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Materials for which no control measures were indicated are as follows: Dermatitis pro- 
ducers (118), Inks (29), Coal dust (bituminous) (20), silicate dusts (17), Lead and its com- 
pounds (9), Non-silicious dusts (9), Oils, fats and waxes (7), Other gases (6), Petroleum 
products (5), Mineral acids (4), Alkaline compounds (8) and Alcohols, esters and ethers (1). 
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TABLE 872 — OTHER WOODWORKING — PERCENTAGE OF EXPOSED 
WORKERS PROVIDED WITH CONTROL MEASURES FOR 
SPECIFIED MATERIALS 
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ooo eeeeeaeaeaeaelel“a lle eee 
General positive ventila— 
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TOCAl -EXNAUSE: wise tet esas 58.2 ... 50.5 45.8 30.6 39.3 0.8 0.9 82.5 15.1 2.6 11.1 14.7 52.0 ae 2 
BnGlOSures 4%, ostecp ies sos sn's so Seabee san Minepets ONES DS einige ee tkS IE de ARGO Ee Hee tes chee : 

Wiet metho siviciccieei cages Puan iy CER eee Wek Ra TE AA EE: pL NG pelts) Se Ms on Bary aie oy 2.9 a. 
Respitatorices choses sete cette OS ei 0 aioe OTD BS Se anise tele eae re keen eae Se 52.0 
Protective clothing......... SSSR Sa Bare ween weer ene SBOE teats Seieglpiet= se AIS eb Ui nNens aes ar 


Materials for which no control measures were indicated are as follows: Alcohols, esters and ethers 
(52), Petroleum products (45), Coal dust (bituminous) (30), Inks (17), Temperature change (9), Core 
gases (8), Mineral acids (7), Coal tar products (4) and Other chemicals (1). 


PAPER, PRINTING, AND ALLIED 


Table 88 indicates the number and percentage of total exposures to 
the specified materials for each sub-group of the paper and printing indus- 
try. Inks, petroleum products, organic solvents, organic dusts, and lead 
are the principal exposures indicated. The industries comprising this 
group are widely divergent in character including, for example, paper and 
pulp mills, as contrasted to engraving and photographic work. 
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TABLE 88— PAPER, PRINTING AND ALLIED— EXPOSURE TO 
SPECIFIED MATERIALS 


Number and percentage of total exposures to the specified 
materials in each industrial subdivision 


Number Blank 


of workers Paper Engraving oe 
Material exposed to — oR rene d qn ae Hare 
specified paper elie factories a publishing 
materials products 
No. % No. % No. % No. % No % 
Sheet gg oie ae scree 2,347 159 6.8 23 1.0 238 10.1 101 4.8 1,826 77.8 
Petroleum products ...... EG aa © er & 4.9 8 5.0 40 2.3 1,384 80.8 
Organic solvents .......... 1,282 Oe 8 I -- 08 68 5.8 87 6.8 1,086 84.7 
Oreanic: dusts - <<: ...cs0« 1,047 177—s-:16.9 3438 32.8 254 «24.3 31 3.9 232 22.2 
Lead and its compounds... 954 19 2.0 3 0.3 18 1.9 33 3.5 881 92.8 
Dermatitis producers ..... 902 58 =—s«6..4 9 1.0 269 29.8 22-01 484 58.7 
Oitiver ~ metals. =. oc. vedo cess 759 25 3.3 38 5.0 30 4.0 104 «18.7 562 74.0 
Carbon monoxide ......... 505 40 7.9 60 «11.9 8365 163) 58.2) 9662. 70.5 
Other BB OR age Ws!eceacw a aula 483 34 7.0 47 9.7 21 4.3 21 4.3 360 74.5 
Maleate. Casts. i.e ccc cc cance 364 66 18.1 146 40.1 RG. <-dvA Be. 22 £198 -- Be 
WROMEOR (ca sceuccecs. cbs desc ale 285 5 1.8 3 Loe 4 1.4 68 28.9 205 71.9 
13 Se ee eee en 266 gl e's SE | 177—s «66.5 6 2.8 8 3.0 4 1.6 
Alkaline compounds ...... 261 24 9.2 108 39.5 44 16.9 Sh 4139 69 22.6 
Man@ral< €Cids | scie<\90' ey 238 1 0.4 69 29.0 wae sia's 97 40.8 71 29.8 
Other chemicals ........... 213 6 2:7 5 2.8 2 0.9 160 75.1 40 18.8 
Halogenated hydrocarbons.. 195 dur are Sos sat Ve a A 5 i swe 195 100.0 
Oils, fats and waxes ...... 151 88 25.2 ate ia aie Wom a Gi 106-4, Ss 
Lacquers and varnishes ... 1383 48 $2.3 12 9.0 46°°-12:0 gE 8.8 51 38.8 
Non-silicious dusts ....... 129 14 10.9 Bre S859 13 10.1 12 = +98 8 65.9 
PUREE airs dese cs eclaataias Sacb.b8 123 ane mite 75 61.0 bes 14 +=11.4 84 27.6 
Coal dust (bituminous)..... 112 22 19.6 55 49.1 10 «8.9 10.9 M4 21.4 
Paints and enamels ....... 70 bee ee pe ahs 7 erie 3 30 42.9 88 54.3 
CMBEIG GB ese ccc cee ce 55 dite we |! ae an ae was 8 14.5 47 85.5 
Organic acids .............. 49 16 $2.7 ea ae cae ae 16" 83-7 i hy Gear SY 
MIC UNE Cech ccc e ness os esc 37 a2 638 12 82.4 So 26 15 40.5 
Alcohols, esters and ethers 30 14 46.7 10 — °83.8 6 20.0 
Chromium and its 
compounds ....... Soe 24 act nS ae “8e Ae Ae 17-7028 T5382 
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PIMC R UES Sisticcescecsecen 7 7 100.0 vee ae 
Antimony and its 
BOUMDOUNAS icc sine ond s'erae-e'e 1 es See 1 100.0 
PER ce caleeecie cv swass seen 1 1 100.0 a aoe 


Blank Books and Paper Products (Tables 89 and 89a) 


The principal exposures are organic dusts, inks, and petroleum prod- 
ucts. The occupation, “operators”, applying to various types of machine 
operations, accounts for nearly one-half of the exposures. General nega- 
tive ventilation and local exhaust are extensively used as control measures 
in this group. 
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Paper and Pulp Mills (Tables 90 and 90a) 


Organic dusts, dyes, silicate dusts, and alkaline compounds are the 
principal exposures. In certain procedures where the use of water is an 
inherent part of the process, exposures were credited with wet methods 
of control. General negative ventilation and enclosure are also important 


control methods. 


TABLE 9a— PAPER AND PULP MILLS— PERCENTAGE OF EXPOSED 
WORKERS PROVIDED WITH CONTROL MEASURES FOR 
SPECIFIED MATERIALS 
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ROUSE alec ease t.sdkec cass vas nesters Vac adscnceen ess One RR oi wre hckie! we! ie Rae kira Sian Yaesu nwe ar 
PORE ERNE CIOL RENE ec os oo daisies c celia lel ce vcsiaccas decdaeues’ BREET a@e aaa eT pect leas ie faiip eae Ceo 
EMEP gD ararcha vin vicatnes wana oe Vie sieaes ddalt aie c oe Suic ees a0% wale ane ieie eae oe oe Pre ey | 


Materials for which no control measures were indicated are as follows: Petroleum products 
(84), Mineral acids (69), Coal dust (bituminous) (56), Inks (28), Coal tar products (12), Silica 
dust (12), gg eg and varnishes (12), Organic solvents (12), Dermatitis producers (9), Other 
chemicals (5), Non-silicious dusts (5), Lead and its compounds (3) and Benzol (8). 
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Paper Box Factories (Tables $1 and 9la) 


The operations in this group consist primarily in the forming and 
gluing of paper and cardboard containers by machine methods. Organic 
dusts from the paper, dermatitis from the adhesive, and inks are the prin- 
cipal exposures. Local exhaust is the only important control method. 


TABLE 91a— PAPER BOX FACTORIES — PERCENTAGE OF EXPOSED 
WORKERS PROVIDED WITH CONTROL MEASURES 
FOR SPECIFIED MATERIALS 
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Materials for which no control measures were indicated are as follows: Dermatitis producers 
(269), Inks (238), Alkaline compounds (44), Silicate dusts (16), Nonsilicious dusts (18), Coal dust 
(bituminous) (10), Dyes (6), and Other chemicals (2). 


Engraving and Photographic Work (Tables 92 and 92a) 


Workers in this industry are exposed to many types of materials. 
Occupations where mineral acids, organic solvents, and benzol were specif- 
ically indicated were edited according to the indicated exposures. Sub- 
stances such as chromates, coal tar products, salts, and many others, some 
of which were ordinarily classified under separate groups, were generally 
listed here under other chemicals, which constitutes the dominant exposure 
in the industry. Photographic technicians were charged with both other 
chemicals and dermatitis producers. It is noted that most occupations in 
this group are subjected to numerous exposures of varying types. Gen- 
eral ventilation and local exhaust are again indicated as prevalent control 
measures. Protective clothing and enclosures constitute important methods 
of control for certain materials. 
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TABLE 98— PRINTING AND PUBLISHING— EXPOSURE BY OCCUPA- 
TION TO SPECIFIED MATERIALS 


Number of workers exposed to specified materials by occupation 
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TABLE 93— PRINTING AND PUBLISHING— EXPOSURE BY OCCUPA- 
TION TO SPECIFIED MATERIALS 
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Printing and Publishing (Tables 93 and 93a) 


All types of printing establishments, from small job presses to large 
publishing houses, are indicated in this sub-group. Engraving and photo- 
graphic operations, which are usually a part of large publishing concerns, 
are included in this group. The establishments in the preceding sub-group 
were limited to the specific process of engraving and photographic pro- 
cedures alone. The principal exposures in this group are inks, petroleum 
products, organic solvents, and lead. Only lead exposures were indicated 
in the use of type metal since antimony poisoning is not generally asso- 
ciated with the use of type metal. Local exhaust, protective clothing, and 
general negative ventilation are indicated as the principal control measures. 


TEXTILES 


Table 94 indicates the number and percentage of total exposures to 
the specified materials in each industrial sub-division of this group. It is 
apparent that organic dusts is the important exposure for the textile indus- 
try. The range of exposure for organic dusts in the various sub-groups is 
from 68.1% in the mattress and bedding to 11.5% in tents and awnings. 
This exposure is first in every group of the textile industry except the 
textile dyeing and finishing sub-group. An examination of the occupa- 
tional tables for the various industries (Tables 95 and 95a) included under 
this major group, reveals that in only four of the eight sub-groups, namely, 
cotton goods, textile dyeing and finishing, woolen and worsted, and other 
textiles (including coated fabrics) is there any significant exposure to 
materials other than organic dusts. Control measures are notably absent 
and include principally local exhaust and general negative ventilation ap- 
plied to a limited number of exposures. 
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TABLE 95a — COTTON GOODS — PERCENTAGE OF EXPOSED WORKERS 
PROVIDED WITH CONTROL MEASURES FOR SPECIFIED 
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Materials for which no control measures were indicated are as follows: Petroleum products 
(43), Inks (28), Oils, fats, and waxes (26), Coal dust (bituminous) (7), Mineral Acids (2), 
Aldehydes (2), Other chemicals (2), and Lead and its compounds (1). 


TABLE 96—* KNIT GOODS—EXPOSURE BY OCCUPATION TO 
SPECIFIED MATERIALS 
Number of workers exposed to 
specified materials by occupation 


Occupations % 
iis 
5 2 
LA O 
ro) 
y : 
Total number of workers in plants surveyed, 1307 3 3 
Bo 3 ck oe 
ca] vo < 
a ae See et eee a pe ine 
Number ok “workerss exposed sa sumsee cic oss oe eee ae 168 55 49 5S 
eR Ta ONS seein cater at eS aD ees ee AD SE eS eee 
mercent: Ob Workers wexpuselles sine chon dett ack cee 12.9 4.2 8.7 0.4 
a EE ee ies tee MRS NE Se Sh tae ek aps Mea ewe ee AR ie! 05 
eee 
PNGU MELTS han siwnen en cae a taken te roma inca: ae tice aaa agen Are 4 3 0s ae 
CAL NO e SR Nn Rs pa ean pangs ee any Piers Metab ROB SBeoaee oe OE TE 60 eh cia oe 
UPVCLS Mins re wiinnion sc oo ok Cee eee See ok ae Re ee hely i ee 3 
BIHISHERS ys tot a vs os ik eeigen nan ban Sok OSS Ok ee eee 4 ow 47 a" 
PRMINCE TS tC ce sonic nce ox bie plviniatledalsledemnwite as ae teeeene oe Eee 31 35 on a 
Laborers ..... ‘ 3 ee ; wate 
Markers’ cctecaes ss 6 ok 3 eras 
Operators ....... 37 see . : 
Rippers ...... RE a Ee ead Ce Snes hs cuikce peas 15 see eh hn 
SHIPDETS\: 525 3.1. tend casas Cs centaur ucene MaRS ERS tos eS ae i 2 aes 
Supervisors ..... Set sari ak 1 Cos 2 
WIRSVEES ews ete cect oie satniice Ree hale Cae eh aye ee teens Coaeed ee 4 es aie 
Wanders? iw scchas Kinin sin wisleahiepeiaieia cata ae OSE ae bia ie aie Giseiacubece : 9 eye oe vee 
Miainbenance seh uc sien esnse cece MERE: iatnee evar ue eats 3 11 tes ae 


*The only control measure indicated is 2.4 percent general negative ventilation for organic 
dusts exposure. : 
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TABLE 97a— TEXTILE DYEING AND FINISHING— PERCENTAGE OF 
EXPOSED WORKERS PROVIDED WITH CONTROL MEASURES 
FOR SPECIFIED MATERIALS 


wn n” 
Ls] o 
3 8 3 
2. «8 r= 
ae eee ave. eee ae oe 
Control Measures ee tie: a ey Rs ae 
wn a ao vu n 
ee ae eae & 2 2 
7 _ ua vo Ne P| - 
Sk Bal ee Pe ee ee ee ee 
See Se eee ey BS 
i a ep ae ees a Sia Oo Omeaw 
Number of workers exposed .. 1386 116 98 61 44 26: - Oo 16 15 ll 5 1 
General negative ventilation.... 82.4 ... 68.3 72.1100.0 ... 81.8 Sei eect wee 
Wifledt CENAUSE. ccccs cca cescceuce Sk 620 00-6 BU.a, Coun  O:o. tee 86.7 @ ca. 20:0 ° se 
HeIOIIGUECS oop cess ice sevice wes Ditches catcnih lila: ewe s Fe aay | | ee ee am ee ene (11 
WOE NGCNOR ois teed ceccenceetess set SEO Rate Nae Se bas Ceten! teee a owe 
Protective clothing. 0.5. 0.<08: ewe 18.2 


Materials for which no control measures were indicated are as follows: Paints and enamels 
(55), Alcohols, esters, and ethers (52), Petroleum products (49), Coal dust (bituminous) (12), 
Other chemicals (9), Inks (8), Lead and its compounds (5), Silicate dusts (1). 


TABLE 98a— WOOLEN AND WORSTED~— PERCENTAGE OF EXPOSED 
WORKERS PROVIDED WITH CONTROL MEASURES 
FOR SPECIFIED MATERIALS 
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Materials for which no control measures were indicated are as follows: Petroleum products 
(78), Oils, fats, and waxes (52), Alkaline compounds (47), Salts (28), Dyes (27), Coal dust. 
(bituminous) (25), Organic acids (28), Non-silicious dusts (18), Lead and its compounds (13), 
Chromium and its compounds (10), Silica dust (4), Organic solyents (4), Sulfur (4), Other 
gases (2), and Paints and enamels (2). 
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TABLE 99—*EMBROIDERIES AND LACES —EXPOSURE BY OCCUPA- 
TION TO SPECIFIED MATERIALS 


Number of workers exposed to specified 
materials by occupation 
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* The only control measure indicated is 100 percent general negative ventilation for other 
gases exposure. 


TABLE 100— TENTS AND AWNINGS— EXPOSURE BY OCCUPATION 
TO SPECIFIED MATERIALS 


Number of workers exposed to specified materials by occupation 
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TABLE 100a— TENTS AND AWNINGS— PERCENTAGE OF EXPOSED 
WORKERS PROVIDED WITH CONTROL MEASURES FOR 
SPECIFIED MATERIALS 
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Materials for which no control measures were indicated are as follows: Lacquers and 
varnishes (8), Inks (8), Oils, fats, and waxes (7), Organic solvents (6), Dyes (2), Dermatitis 
ioe sg Coal dust (bituminous) (1), Lead and its compounds (1), and Petroleum 
products ° 


TABLE 101— MATTRESSES AND BEDDING— EXPOSURE BY OCCUPA- 
TION TO SPECIFIED MATERIALS 
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TABLE 10l1a— MATTRESSES AND BEDDING — PERCENTAGE OF 
EXPOSED WORKERS PROVIDED WITH CONTROL MEASURES 
FOR SPECIFIED MATERIALS 
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Materials for which no control measures were indicated are as follows: Petroleum 
products (9), Lacquers and varnishes (5), Dyes (4), Non-silicious dusts (4), Other metals (4), 
nh ney oo (2), Dermatitis producers (2), Coal dust (bituminous) (1), and Organic 
solvents (1). 
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RUBBER 


The rubber industry, usually included under miscellaneous manufac- 
turing industries for the purpose of industrial hygiene studies, was placed 
in a separate major classification in Ohio’s survey. According to the 1930 
census (Table 2), 60,871 workers were employed in the rubber factories 
of Ohio, putting this industry third in employment among the 13 major 
industrial groups. Ohio industries manufacture practically every type of 
known rubber product. The materials used in their manufacture include 
hundreds of ingredients ranging from harmless substances to chemicals 
of the highest order of toxicity. For systematic consideration, the com- 
pounding ingredients may be conveniently classified into the following 
groups: raw rubber, reclaimed rubber, vulcanizing agents, accelerators, 
antioxidants, plasticizers and softeners, stiffeners, fillers, pigments and 
coloring agents, rubber substitutes, odorants, blowing agents for sponging, 


and abrasives. In addition to these ingredients, which are concerned only 


with rubber compounding, other substances such as solvents in rubber 
cements and talc dust to prevent adhesion, are encountered in the manufac- 
ture of rubber products. 

Table 103 indicates the percentage of total exposures to the specified 
materials in the two sub-divisions of this group. Rubber tires show more 
exposures to practically all of the material groups, but this is due to the 
larger number of employes in this group as compared with the sub-group, 


TABLE 1083—RUBBER— EXPOSURE TO SPECIFIED MATERIALS 
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TABLE 104—RUBBER TIRES —EXPOSURE BY OCCUPATION TO 
SPECIFIED MATERIALS : 


Number of workers exposed to specified materials by occupation 
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TABLE 104a—RUBBER TIRES—PERCENTAGE OF EXPOSED WORKERS 
PROVIDED WITH CONTROL MEASURES FOR SPECIFIED MATERIALS 
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Dermatitis pro- 


Materials for which no control measures were indicated are as follows: 
ducers (171), Inks (389), Alcohols, esters, and ethers (8), and Mercury and its compounds (3). 
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TABLE 105— OTHER RUBBER FACTORIES — EXPOSURE BY OCCUPA- 


TION TO SPECIFIED MATERIALS 


Number of workers exposed to specified materials by occupation 


Occupations 


Total number of workers 
in plants surveyed, 2,716 


Silicate dusts 


nnn ELEEEEEnUEEEISIIEEEEESEEEEEEEE 
Number of workers exposed. 666 529 456 319 284 239 232 222 210 186 151 149 121 117 


Organic dusts 


Organic solvents 


n 
Ss 
Ss 
coal 


Alkaline compounds 


Other metals 


Non-silicious dusts 


Sulfur 


Alcohols, esters, and 
ethers 


Other gases 


» 
v 


a 


Accelerators 


Petroleum products 


Carbon monoxide 


Dermatitis producers 


97 


GRUB 1 OE! WOT RCTS 1 CAO ye a a 
Percent of workers exposed. 24.5 19.6 16.8 11.710.5 8.7 8.5 8.2 7.7 6.8 5.6 5.5 4.5 4.3 3.6 


—————— oo llllleeewa<aaaas=S=S | 
Agsemiblera= cscs ssnetre caine ns 1 SSS T Me A eae Bad) brie) pes tO — per ei ueaan ones 
BisHeras soe ices canpaod sma MaRS: LESS [Sy rae sees ae Spicieee ts Meeks yt Masini 
Compounders 10 22 2 RRAS. TB Tl. BA ay, O° abe. SB . Mio oe el 
WOVETETS | ccc ca Or shake paces Pah aterieptas Bag: SEARS bape eet CF ca Een sacigi eee semaciawiog 
Curing men as EE RE Mee bee sera | 8 2 a 
Cutteran 3.2 depasceesuiinne seven 90. BE AD ass i 4 1 1 53 1 rae 
DECoratGrs ccs esse eeese eens Pee aise ah AES Sa NAP Ch Ries hlieaiein Ge ba ALS a ss es cae 
Developers. iassast save ese’ sees SC Bea ele Spee ie? ree sais 3 Wass 
DIGDEES cae cece toes aa eee SMES Spoke Te Si wae Mae Gs Eta: 19 eee ee 
EMpTaVers “cavswanevess asec ses ste cin! AE Oe crac 1a alee cceia'e oe a + Ree eee ee 
PlOLs ca css Scans cn aiee eeelen an Be caste ate cage mee oes 12 . esti ae 
MAMIEHELS < ao ove cactus: agrees Rigas ae Se ete ; Bias Ppa Tes seks 
Forming girls:........00--2+es Dy cuit: e ehs sn linsies Sibel ie gan : a 
AGrINGOtR ross cd osics.can's tine adie Sat hy ong tipopia? ae aes omc eeis Meta mis eine oe Seb es 
PHSHECEOLE ntnlocsadenecresis aps DORA ba.) Oa UO Lie ates ieee heel GPAs ees Ri ase Nana 
TADOLETS Sane ohisicichelon Cuisaeen RRS SeRares « Maeve onary aia Crane 5 SINR g crm, Metals Ut dewch iv ey ee 
IMACHINIBES: Hiisciacie cuecss sip niet eels 2 20... ES eae: | eee ep Fist ves) Space 
RIG MON a5 5 or caste hss slea eee oo BO OO: 15 S88 DPA OBES “OOD eet) Sa 1 ea ae 7 8 
Maxerasiacc sp cupaseat sn esee tare 140 18) 20 ss node ae a Ie 1 o 32 2 2 
MGIde rs pstacins cates cites ut eaten 20° SOC SE as") ee 20 Si. SO nev hice ee Awe eee 8 
Operators cicedsccee vstes swe Bo OBE Bees BO Se aE BSS x eed So 38 cies 
Plater anaes sche s ees ae resets sae 1 Di Ses 8 eg inte tssle ab aie ARES Se Re 5 
IPLGBSMET  cucsccesa tes ses see 17 caer sean «| 2 2 eee: | teers 3. a 
PRINte Tso pauses eaioden ane Peal, unc) EAN 5 De ciealete peace | ee niece, Ste 

Refiners ...... SOC ar Loo oR A rae hee sue Oye a aaa Masih gee 

RGMCTS Si atrckas chess ooh hiecue sys ants 4 Pe, apis et bt il Saltese Desi ec A OY besau yan RE he 
WHIDDETE acsicsancw cee eancsaeee Too UST Ae SDB: SO de OL Geeks ins te 4 3 Peia 
DLANIDETS Goi cara h pcos esas Pepaciye (feck: aii: hare tare ee rb iam. rate orate s. | Sake yA psstane 
SEAMp ANAKETS soso es cece vee ts heel St sare Oe gee es ote olbie Aili bro SEO am oe a 
SEPA DEES oo laaiees isc sisterelnje coinreiv eles Bia Bi he el tee ss, s ee eee ey ee 
SGDervISOLS cs siesieccne pepe ca et : Dooney scapes | ee ct Sais p Repeaeagis oo : eee 
PeChHICS CANON vse svive bee's boise 163s dic eens ee as ar BS eee SDE rai: aR 2 
PUEMINC ESS EN Cove rnas tkeea eat 165 10) WO eee ABS wa otal Edie. Reais Clee ste asthe ee amen 
PL SARICEES ts sie Cite obaisie s oleiaecsiels BN ch eee Mawes, Webs nate anes We a es Pace TR ESE 
WiASIGRENZETS ote ean'c3s xia sais ge eae Ea aed ea a a eS Foie Ce eee 
WV RBHE THe crs veneers catcmue eres o.- EP 6 aR Dae Dias ees A eee 
OEHEr eciicscetnn con celvena<aseae Sb): BOBO 8 2 6 + Ae: 8 rae eres f! 2 
Wai ntenanCesceuscsmscatcnermis Tears | SMR Hines tenor: cea |; SAS Sie Ph Ge eNO aR oer 


other rubber factories. The two sub-groups, rubber tires and other rubber 
factories, differ primarily in the type of product manufactured, the raw 


materials and ingredients used being similar in both groups. 


Rubber Tires (Tables 104 and 104a) 


The principal exposures in the rubber tire industry are silicate dusts, 
organic solvents, organic dusts, and other metals. Although the incidence 
of exposure to the above materials is high, the dangerous properties of 
materials such as lead, accelerators, antimony, benzol, and halogenated 
hydrocarbons must not be overlooked. 
mill men, mixers, and compounders, show exposures to a variety of ma- 


terials. 


It is noted that the occupations, 


In the editing procedure, exposures to the large number of ma- 


terials which make up the compounded rubber stock were indicated only 
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TABLE 105— OTHER RUBBER FACTORIES —EXPOSURE BY OCCUPA- 
TION TO SPECIFIED MATERIALS 


Number of workers exposed to specified materials by occupation 
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through the mixing, compounding, and milling operations, and were not 
indicated in the tire building and curing operations. A large part of the 
materials was controlled in part by general negative ventilation, local 
exhaust, enclosures, and protective clothing. Respirators are also an im- 
portant method of control in certain selected exposures. 


Other Rubber Factories (Tables 105 and 105a) 


The materials encountered in this group are similar in type to those 
already discussed under rubber tires except that the order of their preva- 
lence has changed in certain cases. Outstanding occupations are com- 
pounders, mill men, mixers, operators, molders, and inspectors. Nearly all 
of the exposures are controlled in part by general negative ventilation, 
local exhaust, and enclosure, with respirators and protective clothing apply- 
ing to certain exposures. 
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TABLE 107a— BROOMS AND BRUSHES — PERCENTAGE OF EXPOSED 
WORKERS PROVIDED WITH CONTROL MEASURES FOR 
SPECIFIED MATERIALS 


Control Measures 


Organic dusts 
Sulfur dioxide 
Sulfur 

Silica dust 
Silicate dusts 
Non-silicious dusts 
Carbon monoxide 


Number of workers exposed...........-seeecees 129 
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Materials for which no contro] measures were indicated are as follows: Lacquers and 
varnishes (35), Organic acids (25), Mineral acids (25), Petroleum products (14), Other 
metals (9), Inks (3), Lead and its compounds (3), Paints and enamels (3), Coal dust (bitumin- 
ous) (2), Other gases (1), and Oils, fats and waxes (1). 


OTHER MISCELLANEOUS MANUFACTURING 


Table 106 indicates the percentage of total exposures for each sub- 
division in this major group. The individual minor industrial groups in 
this major classification bear practically no relation to each other in so far 
as types of exposures and occupations are concerned. Therefore, each 


minor group is considered individually. 


Brooms and Brushes (Tables 107 and 107a) 


The principal exposures are organic dusts, sulfur dioxide, and dyes. 
The principal control methods, applied to a limited number of exposures, 
are local exhaust and enclosures. 


Electrical Machinery (Tables 108 and 108a) 


The importance of this group is indicated both by the large number 
of workers employed and the variety of exposures encountered. Typical 
products represented under electrical machinery are refrigerators, electric 
motors, household appliances, and radios. The principal exposures are 
other metals, petroleum products, other gases, carbon monoxide, and lead. 
Certain minor exposures, as represented by a relatively small percentage 
of exposed workers, should not be overlooked. Although the percentage 
exposure to these materials -is small, the actual number of workers con- 
cerned is large due to the large total number of workers employed in 
electrical industries. For example, there are 768 exposures to benzol, 344 
to coal tar products, 313 to antimony, 283 to halogenated hydrocarbons, 
etc. Some occupations indicated are of a non-specific type such as assem- 
blers, operators, and repairmen. Others such as painters, platers, solderers, 
and welders, indicate clearly the type of work being done. All types of 
control measures are represented in this group, and all but four of the 
material groups are represented with some type of control, 
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TABLE 108— ELECTRICAL MACHINERY — EXPOSURE BY OCCUPA- 
TION TO SPECIFIED MATERIALS 


Number of workers exposed to specified materials by occupation 
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TABLE 108— ELECTRICAL MACHINERY — EXPOSURE BY OCCUPA- 
TION TO SPECIFIED MATERIALS 
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TABLE 108a— ELECTRICAL MACHINERY — PERCENTAGE OF EX- 
POSED WORKERS PROVIDED WITH CONTROL MEASURES 
FOR SPECIFIED MATERIALS 
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Instruments (Tables 109 and 109a) 


This group represents a small number of workers. The principal 
exposures listed are other metals, non-silicious dusts, petroleum products, 
carbon monoxide, and other gases. General negative ventilation and local 
exhaust are the important control measures. 


Gas and Electrical Fixtures (Tables 110 and 110a) 


The principal exposures are other gases, carbon monoxide, and other 
metals, all of which are characteristic of metal fabricating industries. As- 
semblers and operators are the chief occupations. Negative ventilation and 
local exhaust are the principal methods of control. Enclosures, respirators, 
and protective clothing are noted in scattered exposures. 
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TABLE 108a— ELECTRICAL MACHINERY — PERCENTAGE OF EX- 
POSED WORKERS PROVIDED WITH CONTROL MEASURES 
FOR SPECIFIED MATERIALS 
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Materials for which no control measures were indicated are as follows: Dermatitis producers (219), 
Temperature change (186), Cadmium and its compounds (48), Organic acids (3). 


TABLE 109a — INSTRUMENTS — PERCENTAGE OF EXPOSED WORKERS 
PROVIDED WITH CONTROL MEASURES FOR SPECIFIED 
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Materials for which no control measures were indicated are as follows: Petroleum 
roducts (86), Mercury and its compounds (21), Alkaline compounds (8), Other chemicals (4), 
enzol (3), Inks (3), Sulfur dioxide (3), Alcohols, esters and ethers (3), Mineral acids (3) 
and Coal tar products (2). 
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TABLE 111—STORAGE BATTERIES—EXPOSURE BY OCCUPATION 
TO SPECIFIED MATERIALS 


ey A ee ee 


Number of workers exposed to specified materials by occupation 
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Storage Batteries (Tables 111 and 11la) 


This group includes both the manufacture of lead storage batteries 
and dry cells. The lead exposure in the manufacture of lead storage bat- 
teries is well known and has been the subject of several classic and detailed 
industrial health studies concerning lead poisoning. It should be empha- 
sized, however, that no significant lead exposures are encountered in the 
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TABLE 111—STORAGE BATTERIES—EXPOSURE BY OCCUPATION 


TO SPECIFIED MATERIALS 


Number of workers exposed to specified materials by occupation 
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manufacture of dry cells. This is amply confirmed by occupational disease 
reports received by the Ohio Department of Health in the past. The sup- 
plementary table lists the principal ingredients used in both types of bat- 
teries with the percentage of workers exposed and may be used as an aid in 
the interpretation of Table 111. 


Other important exposures for this combined group are other gases, 
carbon monoxide, petroleum products, organic dusts, and other metals. 
Control measures extensively utilized in this group are general negative 
ventilation, local exhaust, and protective clothing. 


Dental Supplies (Tables 112 and 112a) 


This group is unusual in that there are 18 material exposure groups 
to which more than 10% of the workers are exposed. They range from 
organic dust with 58.9% to alkaline compounds with 12.5% and include 
such important groups as silica dust, halogenated hydrocarbons, aldehydes, 
and mercury. Practically all of the exposures occur among bench workers, 
dentists, and technicians. The control measures are almost entirely con- 
fined to general negative ventilation and local exhaust. 


TABLE 110a—GAS AND ELECTRIC FIXTURES — PERCENTAGE OF EXPOSED WORKERS PROVIDED WITH 


CONTROL MEASURES FOR SPECIFIED MATERIALS 
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TABLE lilla— STORAGE BATTERIES — PERCENTAGE OF EXPOSED WORKERS PROVIDED WITH CONTROL 
MEASURES FOR SPECIFIED MATERIALS 


227 


s}snp sojsaqsy 


anj[ns 


sioq3o 
pue ‘sisjs9 ‘sfoyooly 


Sio}e19JI0NNV 


S}sNp SNOTSI[Is-uON 


spunoduros 
s}i pue winiuroi1y49 


soptues,y 


Soystusrea 
pue sionboery] 


(snouruinyziq) 
ysnp eo) 


spunoduios 
sj pue ssouesuryy 


sjeoimey>s I0y31O 
sjoweus pue sjuleg 
soxeM pure ‘sje} ‘SIO 
wsnp IIS 
spunoduioo 9suljex]y 
syes 


S}SNP o}edT[IS 


spunoduto. 
syi pue Auownuy 


S}UdAJOS D1UeZIO, 
spoke [eloulyy 
s[ejau 1910 
sjsnp od1ues1O 

spnpoid wimojpoijog 
epixouour uogies) 


spunod 
-uwi0d s}I pue peay 


sases 19910 


Control Measures 


Number of workers 
exposed 


. e@ « @ 8,6 
g 
on ees "Oe 
ae ay 
fn) 
ce te piere Ee 
. S *. \F.40> 8 @--6 
re 
Po Seeeas sees 
et eae ae 
oe, ag ke (9 inane 
. i Gok . 
ees es ib eli = he 
Oe a a te 
3°. 93 eo 
Sie ts eee 
Saat ‘& 
mad + . 


Tee ae 
Ooo rc 
enw a,» 63 alee 
‘gs a et ara 
HHL ertS 
= ei | 
hips gee en ee 
— es . 
nt) 8 
© B&O « o& « ce 
Side ddieet so. GN? wit © 
nN N 
Fic eer 
apabivee es 
oS aegis = 
Coen na 
AO 30 
Amro 
on «x 2 
* NAO er 
62 oD Oro 
HO ea 
I ra 
12 AD +19 
INQ m= - 
a 
2 Daw nS 
~~ oro "AD 
wt DY OSE ERs 2 
oe ANNO 
mn 
q@ hagaan: 
~~ OCOMCOOM: 


eee 
. 
. 
. 
. 
. 
. 
. 


1.6 
a 
0 

2 
6 


lothing.. 


ee eeeeeeces 
eee eeeeereee 


gative ven- 


ttlatiGn Ws wean s cacs 


General ne 
tilation 
Local exhaust........ 


Enclosure 
Protective c 


Other 


RESDIPStOL -scssistes ions 


Wet method ......... 


General positive ven- 


Materials for which no control measures were indicated 
carbons (2), Benzol (2) and Dermatitis producers (1). 


Halogenated hydro- 


(2), 


Sulfur dioxide 


(2), 


Organic acids 


Ink (9), 


228 


4 SL 18 1g 1g 68 Ce sueroiuyoa 7, 


S 
eee eee see eee eee oe see . eee . : eee eee I eee eee eee L T eee eee eee eee see ee reese terse esrrony dn-jas 
see see eee see eee see eee eee eee oe . od eee eee Z eee Z Z eee eee eee VA pocevasies es 6A se eT ONT. COCBET a 
I I eee eee eee oe see eee see oe z eee eee eee eee cee eee g g Z I I eee Sicipie sinie)tese nase ea) CARTERET 
ee eee see eee eee eee eee eee eee . eee ee T eee I eee I I eee eee eee I *** UWour Ploy 
see oe eee tee eee +. . oe eee . eee . eee eee see eee eee eee eee T eee eee eee sedge sqrsesewes TOMS I0M 
eee eee . eee eee + eee eee cee eee . . eee eee I wee I I eee eee eee T semneis eee ese ee ees: SS OMGT ET 
. eee . eee wee e ¢ c ro eee c e ¢ c ¢ eee eee eee Cc C) c ¢ g ig Wes ¥eris sas 2? Eh OT pueliqg 
eee ee eee eee eee eee eee eee . 1g 7 eee eee ee. eee naa 1g WF oF OF OF oF oF wee eee eres ereeeeeree Sjstju9q 
eee see eee eee eee see eee eee eee vee eee eee eee see see see eee I eee eee eee see eee errs eee s}stueta7 
eee aoe eee aoe eee 6L L 6 61 eee 61 6I 61 6L 6L eee see eee 61 L 6 61 6I roi sae aisle rie'hie CB TOM AO MN El Oa ey 


co 90 Off LF BG GSE I'SL LOL LLL S°6T 8°06 FIZ FIG FES GH GSE OLE L°GH OOS OTIS Tes Teg 6°g¢ Ppoesodxs siayIoM JO WsdIEg 


je is ZL 6 OL ¥G 66 Tg vE 18 .\0F 187 Ir cy Ol 69 TL 68 96 86 OL ZL SIL pesodxo siay1om Jo Joquinn 

tg Boo > Saharan 2 sOa we ee Ore) 

& 272 #& 22 < i e ° = > on 2 @ Ce te om eer rs = = a 2 & 2 ° 

ONS ae eee ane ae Me ee ae) a ee ee ee ee ee ee eee oe ee ee 

dees So oe ee Be Oo eB eg me ce ges Bey Re pane es 

8 as Gas ee eR or Ae ee Dae i S eae tet Be ee ieee ee 9 sioyIOM jo Joquinu [eo], 
a ® oO 5 7) » =| ea (=e =) 7 ~ ee Q nA 3 a 

= Boo eee Se ae mens ° @ <4 + ° 5 ° s ro ° g 

o me Fas 3 ° ae aes ra = a » ° ay an 5 = a 5 5 

rs} a c a 38 a. Ry aa 5 oO > ae a a a 3 fag 

5 a 3 o as et im i a BR. 

3 Q rt > = < a a = + s > 

o EI 3 - 2 5 See a a) 

a 3 rv 3 > 1 * a 
1 a a “ e suorzedns99 


uoednoso0 Aq s[elioyeut payloads 0} pasodxa sisyIom jo Joquinyy 


STVIMALVW GHIAIDAdS OL NOILVdNDOO AC HANSOdXA — SUTTddNS TVINGAC — elt ATaVL 


229 


*(1) Sspunoduroo sj} pue 
pesy pue (4) Iinjng ‘(1g) sploe o1ued1Q ‘(¢p) soxeM puUP Sze} ‘STIG :SMOT[OJ SB ate PaJEOIpPUr oJOM SoINsvoUI [O1}U0D OU YDIYM AOJ s[elIozEW 


eree eee eee eer eee eere see eee eeee ° seen o’g eee 5 te eee . e+e eet eeeeeeeee M9 2020/0: poqj}ou PM 
oroor ees eee ne eof esate oP sank ei 1S 2°99 SIL 9°08 G88 OGL BFC GF GLQ ccrrrteteteteeeees ysneyqxe [e07y 
dee = ee tO OOL, O'OOE Oc9h” FLL 0° -00r 0°S% 6-2 @ 638 TSS $06 SL SSL GSS FC TOh Tar 688 “"UOTe[UDA aAT}eZoU [eIOUEr) 
T 6 OT ¥% 62 1g ¥ OF tF Ir L¥ 69 TL 8 96 86 GOL GOL SIL “**pasodxe sisxiomM jo Joquinyy 

A gm oe : a = ey gage” + Re © YOM An Meare «Mane emai = Re <= are 2 Ve 

PoP gh Pah e wed get ge FOP Be oe ee 

eres oe ee ee ame ee ee ee ee ee Beet eee an ys cape 

ies ahr RRA coe | ltr end Eig namataeees. | Oat MO anctine Mian iia ieee 6 

Se oe et ae ee ee A 3 ee 4 8 ea Ses 2 2 = soinsvay [01}u07 

3 s a) 4 2 a a a oe 7 bey ee a 3 a 

o 5 & =} Qa o 3 a & @ & a ° a 

5 = 3 sas ee B pe hss 3 ee 

ae ae ee tae eee ees 3 

& a. » o ba t 

a 7) 1) q 


STVINHLVW GaIdIDddS WOAX SHANSVAW 
TIOULNOO HLIM GACIAOUd SYAMMOM GHSOdXH AO ADVLINADYNAd — SAITddNS TVLNAG— ZIT ATAVL 


230 


Optical Goods (Tables 113 and 113a) 


Silicate dusts and non-silicious dusts represent materials encountered 
in grinding and polishing of optical goods and are the principal exposures 
of this group. These dusts are controlled primarily by wet methods. 


TABLE 113— OPTICAL GOODS — EXPOSURE BY OCCUPATION TO 
SPECIFIED MATERIALS 


Number of workers exposed to specified materials by occupation 
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TABLE 118a— OPTICAL GOODS— PERCENTAGE OF EXPOSED 
WORKERS PROVIDED WITH CONTROL MEASURES FOR’ 
SPECIFIED MATERIALS 
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Materials for which no control measures were indicated are as follows: Petroleum 
products (25), Other metals (8), Lead and its compounds (4), Alcohols, esters and ethers (8), 
pte mies waxes (3), Alkaline compounds (2), Dermatitis producers (2) and Organic 
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Signs (Non-Electrical) (Tables 114 and 114a) 


Paints and lacquers are the principal exposures in this group. The 
occupations and control measures are widely diversified. 


TABLE 1l4a—SIGNS (NON-ELECTRICAL) — PERCENTAGE OF EX- 
POSED WORKERS PROVIDED WITH CONTROL MEASURES 
FOR SPECIFIED MATERIALS 


im & a 
o aoa 
& 2 3 8 EI 
a 1 ie ~~ 
PR as ee eo ee Nea eee 
Sn 3 S b4 8 a = 3 3 5 
Control Measures 2 os 2 s g — oo 2 o Ba 3 ¥ 
ie ee ee tb: Wen ge Ree eee eee 
Os: Bene o8e BY S Son at eek 5 eo = 
Soe Ok te ee ee ae rie ads ea s 
Se gee ee ES) > a | > Tm J = 
| e) CG) ow n eo) n a em 
Number of workers exposed.... 148 45 38 34 83 29 23 19 15 13 13 1 
General positive ventilaticn..... 1.3 5.7 Br er 1 ee 
epemereee Heceriwee Germ atsOie. ~ Pee «6.6 a Oe. akc Hee eh SeBO etin hii nsess eee seas, ses 
PORARS CRNAUSE | eons cas se's «a's 4.0 66 5.3 2.9 27.3 41.4 : 18.3 23.1. 7.7 100.0 
PR RRSEDE racer tote cs ak an Vcd se 4s 3.4 ste eta a ee Pree Te an PY Gabe ar fem we 
PME VINCLBOEE "<2 5. bocce cclek sess Sone Hy pied hatred noe ice mas") Me ey .. 47.4 26.7 61.5 61.5 
Respirator ..... Ctr ee or REE VER SOS OSSD eos a Se pea eed Oe AC Sema eptny eres ay Oy (a (Ry Mia Sy 
Protective clothing............... TOS SS SR Se EE Sa gern eke Sea ae MO ae OLD 


Materials for which no control] measures were indicated are as follows: Inks (87), Der- 
matitis producers (29), Petroleum products (17), Oils, fats and waxes (11), Mercury and its 
compounds (10), Mineral acids (8), Temperature change (6), Alkaline compounds (5), Alcohols, 
esters and ethers (4) and Coal dust (bituminous) (3). 


Toys and Unclassified Novelties (Tables 115 and 115a) 


Coal tar compounds encountered in bakelite products, other metals, 
organic dusts, silica dust, non-silicious dusts, and silicate dusts, are the 
principal exposures in the order listed. The occupations are rather widely 
diversified, and local exhaust is the only significant control measure. 


TABLE 115a— TOYS AND UNCLASSIFIED NOVELTIES — PERCENTAGE 
OF EXPOSED WORKERS PROVIDED WITH © “NTROL MEASURES 
FOR SPECIFIED MATERIALS 


nn 
2 2 2 % & 
n = o o 
3 3 I Se ee ae 
3 a BS 5 3 % =) & 
ee See GOES cet aa Gent eagee- UMRME- Samat oe 
Control Measures SS we BS ss ea cmd ¢ acne 
2 £ 5 nf ~ S og € | 2 6 Tw 
8 So ew Rie gg A ga 
he S a BI sei wa i) | s 
ae © 3 33 ! $ = oo ° a - oe oe 
Pee ae es age eg ee ae 
So) Grae, acai. Mitt: we OO Oo A 
Wuatber of workers éxposed 182 127° 110 109 96 95 - 8 32 29 22 2 10 2 
General negative ventilation Ry Nicsiag. SO cae et OE Sia s AR EER Bh Wie We Gat eee ine ely OOO 
GGA SeCHAUSES 5c cedecis cis oc 2.8 14.2 88.6 21.1 18.7 1.0 21.2 68.7 41.4 18.2 90.0 80.0 50.0 
CRI 5 - os waraadieeie's ore cise SEAS Ds Sieber pean te Bee ee age | ae ee ioe ar RR ae me eS ea SRC 
ROE ER REO 0 tia vias cece ovis Been LO heey acer eine ore Ok ede em Lee! ager wsee tea DOLD 
Protective clothing.......... eae sats a eee Meek ates Arig OAL Le AR AN NO Se oi ee are Sacre 
ENGR hinicecedtcc vaseats cv cme Neel S-e ws rs ee 


Materials for which no control measures were indicated are as follows: Alkaline com- 
pounds (35), Dermatitis producers (32), Other gases (23), Salts (14), Phosphorus and com- 
pounds (13), Antimony and its compounds (13), Cadmium and its compounds (7), Inks (6), 
Coal dust (bituminous) (4), Alcohols, esters and ethers (2) and Other chemicals (1). 
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Other Manufacturing Plants (Tables 116 and 116a) 


Since this group includes all manufacturing plants not otherwise 
classified and represents a diversity of manufacturing operations, sig- 
nificant conclusions cannot be drawn from the accompanying table. It 
is noted, however, that organic dusts, petroleum products, other metals, 
and non-silicious dusts constitute the principal exposures. 


TRANSPORTATION AND COMMUNICATION 


Garages (Tables 117 and 117a) 


The principal exposures in garages are carbon monoxide, petroleum 
products, other metals, and organic solvents (petroleum distillates). Some 
of the minor exposures, such as lacquers and varnish, alkaline compounds, 
oils, fats, and waxes, are associated with cleaning, painting, and polishing 
operations. Lead exposures were indicated in body soldering operations 
and not in the combustion products of ethyl gasoline. The chief control 
measure was general negative ventilation. Local exhaust and respirators 
were extensively used in spray painting operations. 


TABLE 117— GARAGES — EXPOSURES TO SPECIFIED MATERIALS 


Number and Percentage of 
Materials Workers Exposed to the 
Specified Material 
All Garages 


Number of workers in plants surveyed....:.$.....00-:e.c+e+s +0 econ 3,061 
No %o 
Carbon monoxide 1,741 06.9 
Petroleum products 1,278 41.8 
Ofher= metals: * s..ss0s panko coats 653 21.3 
Obpanic solvents. <iisccss seca nek 575 18.8 
Other Goasesias esis ac genie ener nao eens Ta ee 348 11.4 
Non-silicious dusts 287 9.4 
Lacquers and varnishes 268 8.8 
‘aints and enamels 233 7.6 
Alkaline compounds 228 7.4 
piliGatercdustarc. maemo cet vet aioe Contes Game eR te hee oS ee ae 224 7.3 
isad-and its compounds aatcerhe cont ee ne nl Se, 206 6.7 
Mine hal sACids tssivc ecco nee uee Heme Ia POE RAE LL ne 83 Ey 
Oilsyetats;- ands waxesrse sors wn Seer cisco Ee Oo Soe aa 61 2.0 
Silica Cust: 2ciaic us oc seer euisene hace sei ee ee 34 La 
EMANIC SHUSTS aries cae span Bae TICS RES SE eo ea eee 15 0.5 
Goat" dust \(bitumibos) ayeis avert es ae oe es ee 9 0.8 
Balogennted hydrocarbons. acts ssecnias engi ae eee 6 0.2 
BBONZO) <2 feare winks wisraiiectgiairas oe enter ec eerd oa acer rea ea ew ee 4 0.1 
Alcohols, “Esters, and’ HCeherser ease taser en cede ee 1 0.0 


ey Oe de ea gee 
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TABLE 117a— GARAGES — PERCENTAGE OF EXPOSED WORKERS 
PROVIDED WITH CONTROL MEASURES FOR SPECIFIED 


MATERIALS 
a 3 
o a} = & * 
_— 3) ot 
“ ~ => 
Bee ie) ie eB Be eg £3 
Contro] Measures : $ $ 2 2 3 Z 8 39 a a 3 es} ee 
a 8 se a Y fg - ¢ o-.. ae 
c ns ae O-= bo] oe ws S 3 Pe) = Os 
co) be § | A > Mam cle, S ae 7 o 3 § 2 
Rep Maser: RA YR ah. a + RR Sm YR ie. Wee A 
O) ~ bd = ° o> a = = = he! = S u 6 
BEEN. ROY = agian (Ra aM Aran RS elie ASR WO hee 
Number of workers 
a 5 RS ee eer 1,741. 658 575 $48 287 268 288 228 224 206 83 61 34 15 9 
General positive ventilation 6.7 2.7 1.9 4.3 5.9 1.9 2.6 vies ee ica 26.7 11.1 
General negative ventilation a 217.0 10.8 12.9 20.5 25.4 28.2 12.9 18.6 18.1 4.9. 20.6 58.3 11.1 
deat Genatiets oc. cksiv cw ve Cl re ONS aA Fee LOSE 1S<4 S562. 154 Oana ot eee 
ME ICAIGTEEOT. cake wieic ain'as/aic « wives ON wee Ca en: eats aa 
Wet method. cc... 2c ccicens Kaas ere eeda tea 
ROBT GEAEOT ke as dee aciaicss wa'ss)s Reger a! cy a's lie 2 ae ope na | 
Protective clothing......... 0.8. 17.1 Pea S.- ied ss 4.4 


Materials for which no control measures were indicated are as follows: 


Petroleum products (1,278), 
Halogenated hydrocarbons (6), Benzol (4) and Alcohols, esters and ethers (1). 


DOMESTIC AND PERSONAL SERVICE 


Table 118 indicates the percentage of workers exposed to the specified 
materials for laundering and dry cleaning establishments, both combined 
Table 119 indicates the percentage of total ex- 
posures in each sub-division of the domestic and personal service group. 
Plants which had dry cleaning service were listed under the classification 
of dry cleaning and dyeing regardless of whether or not any laundry 
service was rendered. The principal exposures are alkaline compounds, 
indicating the various types of detergents used in washing processes and 


and as separate groups. 


organic solvents used in the dry cleaning operations. 


Many minor ex- 


posures such as alcohol, benzol, and others, were used as spotting agents 


in cleaning processes. The percentage of workers exposed to injurious 
materials in the domestic and personal service group is relatively low, since 
many individuals are engaged in work where there is no apparent exposure 


to such materials. The control measures indicated in Tables 119a and 
11gb are confined principally to general negative ventilation and local 


exhaust. 
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TABLE 118— DOMESTIC AND PERSONAL SERVICE— EXPOSURES TO 
SPECIFIED MATERIALS 
——————————  —  —————————————————————OOOORNnnOnunDnunananaoToTOe———STSS—wom>s 
Number and Percentage of Workers Exposed to the 
Specified Material in Each Industrial Subdivision 


Materials All domestic Dry clean- 
, and_ personal Laundries ing and 

service plants dyeing 
ooo: 70€0oS—S>»—<_<_>»>_m™ 

Number of workers in plants surveyed...... 3,635 1,851 1,784 
eee 
No. % No. % No. % 
ENS eed Ri ee Be Tees be ae sate eee ee 
Alkaline compounds .........2.+eeeseeeeeeee 283 7.8 156 8.4 127 To 
Organic solvents ........0ccscscercescererces 236 6.5 16 0.9 220 12.8 
Other gases ....ccecseccceccsesscccsncerseces 142 3.9 41 2:2 101 5.7 
Carbon monoxide .....c.ccesccceccccccccsers il7 32 66 3.6 51 2.9 
Organic acids ........ BASU es Te 105 2.9 23 1.2 82 4.6 
Alcohols, esters, and ethers..........++--+- 95 2.6 12 0.7 83 4.6 
Halogenated hydrocarbons ..... Hide scauae aie 82 2.3 15 0.8 67 3.8 
Coal dust. (bituminous)..............5 Baas 81 22 45 2.4 36 2.0 
Petroleum products ....... ES Ror Prine 54 1.5 25 1.4 29 1.6 
Benzol aise sos Ags Live Roa SaaS Oe ees 89 iS Pagetisys erste iyo 39 2.2 
Mieghrs oes orcs ois aki nlnrd wis lnie op eee Seanad pane sian 36 1.0 22 1.9 14 0.8 
DYES) io tines vince too tes cone ebeccriils seme eehs 28 0.8 3 0.2 25 1.4 
Opwanic: dusts << ..<cae'twvanegeca scons seuss 26 0.7 7 0.4 19 1.1 
Mineral acids: ....... tet Se : 14 Dittaccs od wanna Bee ee 14 0.8 
SAVES inc seks cas ae be saa aw hein atshe SaaS alin 3S 12 0.3 1 0.1 11 0.6 
Coal tar products eis. cis savers cmecieen aise ovina din 9 0.2 1 0.1 8 0.4 
PIUOrides 32a <seacc ewe cs rok s is cnalestnee bulen eS 7 0.2 1 0.1 6 0.3 
Dermatitis: producers: :<.isnccs oe osswsmiee erie ties 5 0.1 3 0.2 2 0.1 
Other ‘chemicals =. c.:ciscas cis scone vissaes see's. 3 0.1 1 0.1 2 0.1 
Non-silicious duStS .....00s.scccsceeeseeeers 2 0.1 Say Sat cones ate 2 0.1 
Othersinetalsesscassccwenntioes Goo teak seen ie 2 0.1 Se SES | 5 ROSES 2 0.1 
Oils, fats, and “wWaXeS.......ccieccccscecsses 2 0.1 4. 0.1 ak 0.1 
Silicate -d1ists’s.s.c nce wncmeies soba che waw ats 1 UB Rapin anton Stages chy ie 1 0.1 


a 


TABLE 119— DOMESTIC AND PERSONAL SERVICE— EXPOSURE TO 
SPECIFIED MATERIALS 


Number and Percentage of Total 
Number of Exposures to the Specified 


: workers aterials in Each In- 
Materials exposed to dustrial Subdivision 
specified 
materials Laundries Dry_ cleaning 
and dyeing 

No. % No. %o 
Alkaline compounds. << s(c.0655 \ccwansiven se tiesas ea 283 156 55.1 127 44.9 
Organic sGOlVents sisi ces + ohenmasey eee sSae sae 236 16 6.8 220 93.2 
ATTN SY ERASEE siies cosine Se caus eitanees oem meee oie cee eo 142 41 28.9 101 71.1 
GarbOn sNOnO XG ced: sens otcncskiseustasesases 117 66 56.4 51 43.6 
(Oppanie BPldse c cccae shan kan vs cess mei eee ae eos cates 105 23 21.9 82 78.1 
Alcohols, esters and ethers.......2.0.ccseseecies 95 12 12.6 &3 87.3 
Halogenated hydrocarbons: <.. 66.00. .cseeceesesees 82 15 18.3 67 81.7 
Goal aust> (DituMINOUS) <sisiws sa caesssscsr cs 6 ean 81 45 55.6 36 44.4 
Petroletisn products stnwciscs sass asewas hea sece sa. 54 25 46.3 29 53.7 
BONZOI = den cick asides aie uaa oSGA ES RATES NS SRR bae eee 60 trices aces =) eee 39 100.0 
TORS) S.aceks Diiicisciurs is wee ee SRA le ee Sis Sete 36 22 61.1 14 38.9 
DCS siisis ae ES ciiehoa eS Saou od CRRSM shOmENG ka LES 28 3 10.7 25 89.3 
Organic dusts ......... sien 26 uf %.9 19 73.1 
Mineral -acids~:s. 200% 05 a5 Soak Ran ate a eee 14 100.0 
SOLES ai oo con Sui aie samescwe te wnie Ueeeii conigny kates Ske 12 1 8.3 ll 91.7. 
bal far HrOductes venus s see centnsey vey Vane deeenes 9 1 1157 8 88.9 
PIWOTIdOS = es scannices sec vsasncece re Oh Oe ee 7 1 14.3 6 85.7 
Permatitrs =prod ucerss- cs spes vane sad eat ewe 5 3 60.0 2 40.0 
Other chemicals .......... ee, Pree SEO eS 3 1 33.3 } 67.7 
NOM-SINGIOUS = TUSES : ct cen Crocs penacaucesas team aes Det te haces rae Ree 2 100.0 | 
Other metals. ........-sseeseessnseesceessesseeecee CMe tert pure wrt fo 2 100.0 
Oils, fats, and waxeS..........sseeeseeesee serene 2 1 50.0 1 50.0 
MHLLICATE | MUBUSs. rst 0s Oe venbettue i atek saanwon anes ente 1 Sp aie cities 1 100.0 
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TABLE 1192 — LAUNDRIES — PERCENTAGE OF EXPOSED WORKERS 
PROVIDED WITH CONTROL MEASURES FOR SPECIFIED 


MATERIALS 

es) 

: , eee 

ee - eee: tas 
a 3s aS ° 5 «A 5 z 
E & 3 n oO > ~~ a 3 
Control Measures 8 S 28 ¥ g i) a2 o a 
cy) 3§ & 3 co) fea oe ° 
i=] S = | oOo Sk = 
- 3 : ° Rae Fy 
oe) ae ge aS Be & 

bj 3 ° o & 3 20o 

=o Ss Seve ths 5 
Number of workers exposed............. 156 6&6 45 41 25 16 15 12 7 
General negative ventilation.............. es Go. (Gbytes: ARO. TIS BS Be Bi Alt eo Soe 
EERO MMNIRGE cos lS ce eh cna dv awc've canes Be eee? BL sy A A aaa Si A aR Ay a | 
PRIMO Rae rs an os als wan healtvs tice yiee 1.3 2.4 ap Riis BOs Le ase 


Materials for which no control measures were indicated are as follows: Organic -acids (23), 
Inks (22), Dyes (3), Dermatitis producers (3), Other chemicals (1), Coal tar products (1), | 
Fluorides (1), Oils, fats and waxes (1) and Salts (1). 


TABLE 119—DRY CLEANING AND DYEING— PERCENTAGE OF 
EXPOSED WORKERS PROVIDED WITH CONTROL MEASURES 
FOR SPECIFIED MATERIALS 


a) 
4 g b 2 
g 8 é 3 8 a 
o a 2 Cm) 2 5 @ ra B « na 
cm | a § | r=) 2 S 7) bs) 
Control Measures eo, ee % eres = S BS 8 
ESS a2 & 3: & cd 
GB) o ea ° a8 3 FI = 3) = 
oe OS 7 a eee Pc ee ‘S £ 
= el a 00 ° pay Oo 
os ) o on Ss ae ge =| N e's G 2 § eo 2 
Bh Tae ee ree ae eer err ee Rie il oe 
oO ..4. Om oO Sai one: Pus: EAS Om eer 
Number of workers exposed..... 220 127 101 83 82 67 51 39 36 29 25 19 14 11 
General positive ventilation...... sie Pee eet eons ee ME Fpegy &! | Wer Sok 
General negative ventilation..... 16.8 10:9) 30-8. (2.4.98 53% 96.9). 6. 8.8 18.8: 80s 5. Td - 
WORE -CRNANGE- So crccass ccnteesees< RP oa Oe. RP .. cesc's feed oO = Ae Sauls EL umorg ats, Be ARN cag is 
PEMCIOSI RE aes lcs co de deuhcwnd Lich ieee +7 ieee cee ep nae oe ee Ma ie de Pee 8.4 ea 9.1 
BIRO Rea cette tena cadis aoe dale Pot oi Fae. ee Tet ee ate 10.3 ee: 


Materials for which no control measures were indicated are as follows: Inks (14), Coal tar products (8), 
Fluorides (6), Other chemicals (2), Dermatitis producers (2), Non-silicious dusts (2), Other metals (2), 
Silicate dusts (1) and Oils, fats and waxes (1) 


SUMMARY 


Exposure by occupation to injurious materials have been presented 
in detail for each of the 93 industrial groups, and the data may now be 
given in a summarized form. Table 120 indicates the material groups in 
each major industrial group surveyed to which 10% or more workers were 
exposed. It can be seen from this table, for example, that in the metal 
industry (except iron and steel) 10% or more workers are exposed to nine 
of the major materials. It can also be noted that carbon monoxide gas 
occurs in eight industry groups to the extent that 10% or more of the 
workers are potentially exposed. However, it cannot be assumed from this 
table that materials to which less than 10% of the workers are exposed 
may not constitute serious occupational disease problems. For example, 
only 0.3% of the workers in the miscellaneous manufacturing group show 
an exposure to mercury and its compounds. Yet in Ohio certain factories 
in this group are known to be acutely concerned with mercury poisoning. 

Table 121 presents the summarized data for all industries combined, 
classified according to types of materials. Some of the more important 
exposures are indicated according to the physical state in which they are 
encountered. It can be seen that inorganic non-metallic dusts, gases, and 
metallic dusts and compounds are the most prevalent types of substances 
encountered in Ohio’s industrial environment. Solvents, oils, and various 
types of chemicals, although not encountered as frequently, may affect a 
substantial number of the working population. 

In the discussion of the scope and plan of this survey, it was empha- 
sized that a study of all the industrial establishments in Ohio was impos- 
sible in view of the personnel and time available for the work. It was 
further indicated, however, that the sample represents an adequate portion 
of Ohio industries from which certain conclusions may be drawn. ‘Table 
122 shows the expected number of persons in Ohio industry exposed to 
the various material groups. These estimates were made by multiplying 
the percentage of exposure for each material by the total number of 
workers in each major industrial group as indicated by the 1930 census. 
For example, this table shows 26,622 workers in the clay, glass, and stone 
industry as the probable number exposed to silicate dusts. Table 11 shows 
that according to the survey, 50.4% of the workers in this group are 
potentially exposed to silicate dusts. Table 2 (1930 census figures) indi- 
cates a total of 52,822 workers employed in the clay, glass, and stone indus- 
try (also shown at the top of Table 122). Therefore, 50.4% of 52,822 
workers equals 26,622 workers, indicated as the number of persons pos- 
sibly exposed to silicate dusts in this industrial group. The expected 
exposure to a specified material for all Ohio industries combined is the 
sum of the expected exposures for each industrial group. The materials 
are listed in order of their expected incidence for all industries combined. 
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Table 120 


MATERIALS IN EACH INDUSTRY OR SERVICE GROUP SURVEYED 
TO WHICH 10 PERCENT OR MORE WORKERS WERE EXPOSED 
SN EEE LE DE EELS REL ME TL ETE 


| Workers Exposea 
3 Industry or Service Group i Material Percent | Number 
P er a ee 
: | 
Extraction of minerals................; Coal dust (bituminous).| 94.5 | 7,305 
4 Silicate dusts .......... 87.1 | 6,732 
q Other? gases: fi2. sees 60.1 4,645 
SnGawONSEN cc: oS eek 58.3 4,510 
Carbon monoxide ...... 57.8 | 4,467 
E | Non-silicious dusts ..... 15.3 1,179 
: Chemical and “allied. :. 2... 2.600405 .0 2. Alkaline compounds ....} 15.7 2,329 
; WAND ic 5a tees ee 15.5 2,305 
E Organic: dusts... 5. .% 14.8 2,192 
; Other gases ........... 13.4 ‘1,986 
: Petroleum products ....| 11.5 1,702 
: ther “metals <2. 2... 3.5 10.4 1,546 
Carbon monoxide ...... 10.0 1,487 
| Ramee topaecd... oS. 2.6 a 2 ck Organic: dusts: ........% 89.2 2,289 
Clay, wlass and stone......:...2...2.... miicate dusts <5... <...;.'. 50.4 | 10,472 
por oO ee ae 43.4 9,010 
Carbon monoxide ...... 18.3 8,793 
ther waees eos <. can 12.5 2,598 
Pad 
SMe ec es er Oreanse dusts; 23: ...25'. 16.2 2,225 
Meemate Med ois 6 SS | Dermatitis producers ..| 23.9 3,504 
Organic dusts-.z..6. Gs: 16.5 2,415 
Other gases 2500.03.05 12.2 1,784 
Carbon monoxide ...... 11.4 1,673 
Semen Gl tei ks Fee Ss Other metals .......... 35.7 | 40,180 
Carbon monoxide ...... 20.9 | 23,513 
Other  sases--2 Fi. 205.3% 19-7) 22165 
Petroleum products ....}| 19.2 | 21,575 
pliteate: GSES... soo. s e 14.6 | 16,363 
Temperature change ...| 11.7 | 18,158 
POOH -ShMBE Yo os ok 8 vce 10.4 | 11,665 
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Table 120 


MATERIALS IN EACH INDUSTRY OR SERVICE GROUP SURVEYED 
TO WHICH 10 PERCENT OR MORE WORKERS WERE EXPOSED 


Workers Exposed 
Industry or Service Group Material Percent| Number 
Metal industries (except iron and steel) .| Other metals .......... 39.9 6,132 
Silicate ‘dusts’. ..% - fsx 26.0 4,007 
Silica GOS": sks annatese 22.1 3,407 
Carbon monoxide ...... 16.9 2,597 
Lead and its compounds.} 15.1 2,321 
ier A608 SW. oa es 14.9 2,295 
Petroleum products ... 12.5 1,916 
SOPE asee sas ee 11.0 1,693 
Non-silicious dusts ..... 10.8 1,658 
LODGRGE! '. yas peat eee oie ks GabeA FAURE Dermatitis producers ...| 12.7 824 
Organic solvents ....... 10.8 699 
Lumber and furniture ..1.syisscces-50a ss Grranic wists co. o63 ss 31.0 2,542 
Paper cand Printings... 2%. = saavs ose cen TOUS 555 oonnkee ioe 20.7 2,347 
Petroleum products ....| 15.1 1,713 
Organic solvents ....... 11.3 1,282 
GRINS Gc 5 S5tae Sin oe eo oes wicca ee Organic dusts ......... 27.5 2,202 
RiUDBEL Sy Sue Se ee ee Oe eee Ree Silicate: Gustsi. div..cccs 5 20.8 3,751 
Organic solvents ....... 19.3 3,478 
OrPanic GUSTS usm cies 16.2 2,932 
Other metals .......... 11.3 2,038 
Miscellaneous manufacturing............ Other aetals:- 050.0 ..555% 19.3 7,670 
Other: gages ois ici k 13.7 5,454 
Petroleum products ....| 12.9 5,146 
Carbon monoxide ...... 12.0 4,770 
Transportation and communication...... Carbon monoxide ...... 56.9 1,741 
Petroleum products ....| 418 1,278 : 
Other metals: oa .593 5 as 21.3 653 ; 
Organic solvents ...... 18.8 575 | 
Other tases os Saale 11.4 348 


oo a ae ee ee | 


ee a ee ee 
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Table 121 


NUMBER AND PERCENTAGE OF PERSONS EXPOSED TO SOME OF 


THE IMPORTANT MATERIALS IN THE SAMPLE STUDIED 


Number of 
Persons 
Materials Exposed 
Inorganic Nonmetallic Dusts : 
I ERGESS PED ee pI ne eae 45,748 
I ed og Sk OL eo oe ewaraevre bind 81,093 
EEN oo ren as ig aisle 6.0.0 acne den els ees 19,124 
mrmee Gee PO RRMIIANNCINES Fo. ico vos aca Ga dow's ne ve vceeeeeace 14,470 
EES SRS Saige BA gy ee a A 585 
NI C IMMIP CII lh avi ae e+ 5ceeesadcces seve 251 
Gases: 
ee MU ee Teh oe ovate y ie 46,043 
ESSE SS “TRS aos a gus aa rer 43,382 
IIE cs Sats to ans sehhncces 416 
MUNNRIMEONE GTI Mc Gk. ah ets ie I hewn cclens ara eck 128 
Metallic Dusts and Compounds: 
ENG re a ok cBinp San ne sccdmn cash cay 61,420 
eee adie 18S, COMIMOUNGS 2.2 os 32S cccc ec cee beds cagaevcee 12,865 
Meme ye Mtil 108 COMIPOUNAS. 2.5. es keke dee cask ewe teck 141 
Arsenic and its compounds............ RNS os Monty sae 130 
Solvents : 
Organic solvents (not otherwise specified) .............. 10,046 
ECMING re ee ec waie'n is cad ee a eee bee a6 baa See 1,873 
Wameenis OSters, atid Cthers . ois fees cc twee eeccsess 1,795 
Bemrowenated HyArOcarhons: 2.2. kc il ces cic ceeecess 1,110 
NN SIE eo ocd bvicaa Sieh i een ddec posse eesdes 37,865 
I es os Oc esa eae edt ekkecd wend dabusee 25,701 
III EIEN, oes 5 oo isis «ccc Secs vd ween ev iv cwwwssd 10,189 
II MMMM oy cw. Go dc nies ccie ct ctsawckeredoavaese 8,827 
SB, BP Cod) a nara 6,886 
NN CUE ROMER ooo ocg's vies ss vale te ws ceeedertakawvees 6,878 
MIRE MIE Ys dicey ex oc tinue ects cewd oe csecuesees 2,529 
SEE 2 a a se 1,652 


MRR Noi rae Sa ein sg asiave a Gia lame Ws Syseltc.s os OM sacs ¢ 1,101 


Percent 
of Persons 
Exposed 


PSSPNNYLSMN SESH 
MOG WOO RID RAD 
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Table 122 


EXPECTED NUMBER OF PERSONS IN OHIO EXPOSED TO INDICATED 
MATERIALS BASED ON DATA OBTAINED IN THE SURVEY 


Expected Number of Persons Exposed 


° 
38 
iso] 
Materials 6 = 6 
an © ~ wo og 
oe g we #8 bo 
oo Fat =| Lie) cng s 
3 £5 ES BO oe = 
8 KE 8 bo aa 2 
a S| rs) o a) es) 
1930; censtig data... bs: oso paaaealinei eee Sse 30,624 36,667 8,007 52,822 34,306 
ier “tetas = oss 6. bee ake eee 198,792 G1 . 8,813 56 =.8,, 856 103 
Garathorn MOnORIdes sane ee ee ee ee 157,90. 17,701 — 3,667 382 9,666 549 
TLE ees CS | LC) Ee ee RS i deceit 144,597 26,674 3,007 3 26,622 34 
GEREt 2POBES@ ion is cso ran Res ee 141,951 18,405 4,913 40 6,603 480 
Petroletine Products sce. o see tee 129,549 2,572 4,216 120.2377 809 
GHSOR MISE os Ve wa csi Posey Deeeeaan arene 95,467 17,854 1,136 16 22,925 69 
Orranic Wusts * 55.05 ss seeds tee ea uie 76,288 92. 5,427 7,142 1,479 +5,558 
INOnHSUICIONS MUSES. <4 fe ioatcreisiolet aie eetseeerereoea 61,0138 4,685 3,630 56 = 4, 807 103 
Temperature change ....45.....02.-.s0:: 52,285 fava 17 Sale Seago e: sees 
Cdal dust. (bituminous)... Sei ones ces 51,398 28,940 2,457 24 3,064 84 
Lead ‘and its: cOmMpOUNS: 6. <<. cbs eek woke 38,315 122. 2,017 Jee ps nen 34 
Oraanie solvents: (ik% soo eta cow aease cen 36,235 - 4 2,860 224 951 69 
Alkaline “compounds: ..c acces sono 81,868 4 6,757 16 1,954 69 
Dermatitissproducers sac. asiwcis os ees 27,331 SLi 2.an0 240 158 69 
RAN AGES es Sch TY ee hs Cam emee eames ieee 26,495 cathe Cig Pe 53 ete 
Os Prats nand “Waxesies esata stam oe cies 19,917 806 3,190 ae 370 34 
WI ETAL BOIS | 05 oie lbh elae Oe ease Sa a es 17,943 31 1,943 ihe 264 34 
Paints and enamels jet a euteie sgt hoes se 17,325 oan lease Dees ee 15 
Das 5, Sevbeiies 66s o MST Ewe we se SRR 16,248 Pick 843 5 eae 53 103 
Lacquers and varnishes 28... .60ss0e thes 14,796 (Mass jee eae 845 34 
Sarid tS ory cis asl Siew oss ov CAE OO en Lee 10,818 cee Lt Oy 0Ge 3) BIT 34 
Other schemicals!ss.cccmesee ne oleae ees 7,524 8.2310 Jun 158 
SUI TULE< cothed bincavocs Seiad Sao Aine alae 6,573 490 1,723 pide 106 
OSG Pt ee en oss eee oss Meee 6,042 stig 513 saat 53 ante 
PINES: use kaitacs see h UT eNeE ba Cee ade Ree 5,475 gustecagkyoue Sigs 20 34 
Alcohols, esters, and ethers...........:. 5,385 ins 843 24 105 5 
Antimony and its compounds............. 5,086 oe SP eksooS pee 106 eee 
Onl tar Broduets io <3 (carats vs aecew a ws 4,558 eae nd DUS er 317 3 
Chromium and its compounds............. 4,520 Spot aagene Bas | one 317 aa 
Halogenated hydrocarbons ............... 3,929 Sb as 220 coed Seeie 34 
PNCCELERA LOLS ce ac ce ae a eh ee 8,676 Swiss 17 note Rare See 
QRGAnICE ACIUS: Gece es eee eS 8,194 ate 953 orate 25 
Manganese and its compounds............ 3,044 60% 293 : ae 370 
DS ROCRIONS 5 ooh es homie Sa aioe sak eee Sek 2,975 inary 256 ee 53 nee 
RPAMIOS ty Cae Pe es Raw ae a MORASS 2,392 iso's 37 aT 15 13 
MOAUOIES co th ete ean aa on gigs centage 2,164 Saas 440 2 Sk 158 ees 
Phosphorus and compounds.............. 1,788 see ay eet Roel wai 
PRSDESUOS CUNGES 4 Sata aad Nea ae 1,776 31 146 rae 317 
Cadmium and its compounds.............. 1,250 er 110 Baia 13 
Silt GlOKIMer ea ene Pega a ern e cake 1,077 tbs 256 ae pate 
OP SCIURIS i's Cuicae ccc use eke Sees 807 ee 770 
SOAI- Gist t ACHTANIe) ys as oe een cae eee 796 ee eae 
FUIMONIV GOS Nid:i pas awe do Gee EC MRaR ER ORE ER 602 ots 256 
Mercury and its compounds.............. 376 SNe 37 See state 
Arsenic atid: its compounds. .:. i. ccc. sl: 366 nite 110 see 158 
PEVGrOmeN “SWINGS sors iisbc as bh ea aes 348 Vans 110 <aRe tke 
Aniline and its compounds............... 150 kaet 146 ae 
Selenium and its compounds.............. 106 eet Sak 106 
PRUSIOR 25st LTR Ee Soe CENCE TATE eee 54 uieinnd 37 saws 


Food and allied 


Tron and steel 


(except iron and 


steel) 


Metal industries 
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Table 122 


cae and 
furniture 


Paper and 
printing 


Expected Number of Persons Exposed 


Miscellaneous 
manufacturing 


Transportation and 
communication 


EXPECTED NUMBER OF PERSONS IN OHIO EXPOSED TO INDICATED 
MATERIALS BASED ON DATA OBTAINED IN THE SURVEY 


Domestic and | 
personal service 


42,954 398,078 27,628 16,729 20, 594 54, 171 13,903 60,871 99,206 24,947 21,449 


472 142,114 -s , 024 


4,897 83,198 669 
301 58,119 7,183 
5,240 78,421 4,117 
1,890 76,431 3,454 
43 41,400 6,106 
7,087 12,738 1,437 
129 30,652 2,984 
..e. 46,575 1,575 
945 12,738 359 
258 10,748 4,172 
258 2,787 193 
1,675 9,554 801 
10,266 2,388 442 
.... 22,690 3,039 
1,375 5,573 1,188 
301 8,758 967 
172 7,165 387 
215 796 138 
43 3,981 580 
1,117 1,592 +» 608 
258 2,388 276 
43 117 28 
Lai 398 28 
86 141 7 
1,117 398 9 
er 398 138 
Tp 1,194 7 
eis 796 718 
poe 398 55 
172 <a 55 
pie. hae 193 
1,976 ry reek 
idaia=  h, 194 414 
86 398 856 
oe 398 111 
re 796 28 
Say 398 359 
9 398 pee. 

12 25 “re 
ve 796 ws 
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CONCLUSIONS 


Ohio ranks fourth in the number of gainfully employed workers and 
second in the number of workers employed in hazardous occupations 
according to the 1930 census. There are approximately a million employes 
in the industries considered in this study. About three-fourths of these are 
employed in such industries as mining, chemical, metal, clay and glass, 
rubber, and electrical equipment. Such industries have many inherently 
hazardous operations. The survey included a study of the individual oc- 
cupations of over three hundred thousand employes or approximately one- 
third of the gainfully employed workers in the types of industry studied. 
The sample for the survey was selected to include proper representations 
of the various types of industrial activity. The analysis of this sample 
and the expansion of the resulting data has enabled the Department of 
Health to evaluate the industrial health problems of Ohio industry. 

Exposures to more than five hundred materials encountered in the 
survey were classified into fifty material exposure groups. The incidence 
of expected exposures to these material groups was indicated in Table 
122. It is noted further that one might expect each of the five leading 
types of materials to affect the environment of more than a hundred thou- 
sand workers. Each of sixteen additional materials might affect the 
environments of 10,000 to 100,000 workers; each of nineteen material 
exposures are indicated for 1,000°to 10,000 workers and nine material 
exposures for less than 1,000. 

The number of persons exposed to some of the important types of 
materials in the sample studied has been indicated. This data, expanded 
to include all of the industrial workers of Ohio, would indicate the ex- 
pected exposures to inorganic non-metallic dusts as follows: 


Siivate  Gwsts 255 spe ataes See ee eae 145,000 
Silita Gust. 5s cbs a wees 3 ee ste he a Oe 95,000 
No-silicious°dusts a5. cos .5,c02%504 4 caw ce 3 61,000 
Gaal Gabi to, 5 Soe oe etn wee oe se 52,000 
Asbestos. Siist: 220 fhe ee ee eee 1,800 


It is apparent that these dusts are widely prevalent in Ohio industry. 
It is also known through reports received by the Ohio Department of 
Health that some of these dusts have caused actual injury to the health 
of certain workers. It is evident, therefore, that additional studies should 
be made to determine the amount of injury sustained by persons exposed 
to these dusts. Such studies should consist of exact chemical and engi- 
neering determinations correlated with medical findings. 

The prevalence of certain other materials is indicated by their high 
incidence in Ohio industry. The expected exposures to such substances 
are included in the following: 


Ate? HIRTAIG 55s a se ce se ae 199,000 


Carbon monoxide. 44.45 sah a east wen 157,000 

CPPRST BUSES a e6 des. Ves Gah cae eae ae 142,000 

Peroleuni prowducts se sse ks ieee es OR 130,000 

A JERI MIMSIS 6 i wc besa eee angers e beeke 76,000 
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The true significance of these widespread substances can only be 
ascertained by detailed environmental, statistical, and medical studies of a 
sufficient number of exposed workers. This survey facilitates such studies 
since it indicates the industries in which those exposures may occur. 

Certain other extremely hazardous materials, although encountered 
less frequently, have always been a great problem to the industrial 
leg Exposure of Ohio workers to such substances is indicated as 

ollows : 


ee VES ee ce ee eek ek 42,000 
eae and its compoutids:... 0... ee es 38,000 
IE ae oS re aig wane 6,000 
EN No ic Sos cs hoes Gales bees 4,500 
Chromium and its compounds............... 4,500 
ME aa ae aiavin ta oc nenes <a 5 ¢ 3,700 
| a i ie Bl gaya PU 2,400 
Cadmium and its compounds................ 1,250 
Other miscellaneous chemical substances..... 25,000 


According to this survey there are over 125,000 exposures to these 
extremely toxic materials. The continuation of medical and engineering 
studies, now in progress, is clearly indicated to insure the safety of indi- 
viduals in contact with such substances. 

Dermatitis constitutes approximately two-thirds of all occupational 
disease reports on file in the Ohio Department of Health. Almost all of 
the materials indicated in the survey have sometime been reported as a 
cause for dermatitis in occupational disease reports received. This survey 
indicates that there must be at least a million potential dermatitis produc- 
ing exposures in Ohio industry. 

A total of potential exposures of Ohio workers shows that there are 
approximately one and one-half million exposures among a million indi- 
viduals, or an average or I.5 exposures per worker. 

The ultimate goal of the Ohio Department of Health is the preven: 
tion of occupational diseases by the control of those conditions in industry 
which affect the health of workers unfavorably. This is dependent on the 
combined effort of the variously trained personnel in precise physical, 
chemical, and diagnostic procedures; statistical interpretations; and the 
formulation of control measures. To this end, it is apparent that the data 
collected in this survey will be of inestimable value in the future. Potential 
exposures are indicated in relation to occupation and industry and control 
measures are listed. These data, collected on an adequate sample of Ohio 
industry, have been expanded to cover the entire State and will serve as 
a guide to a permanent industrial hygiene program of the Ohio Depart- 
ment of Health. In a more limited application, the data will facilitate 
appraisal of occupational disease problems in individual establishments. In 
addition, the experience gained in surveying has provided a background of 
familiarity with actual industrial processes which will enhance apprecia- 
tion of all the factors involved in studies of environmental hygiene. 


iat a i 


APPENDIX A 


A letter signed by the Director of Health was mailed to each industrial 
establishment surveyed two weeks prior to the visit by the surveyor. A 
copy of the contents of the letter follows: 


Dear Sirs: 


The State Department of Health is conducting a survey of industries 
in Ohio. The purpose of the survey is to obtain general information con- 
cerning the environmental conditions associated with the various occupa- 
tions which potentially may have an effect upon the health of workers 
employed. The findings will be used to appraise occupational disease prob- 
lems and to construct a permanent industrial health service in Ohio. This 
survey will cover a representative sample of the industries in the State. 
The information secured will be used only for the above state purposes 
and will be treated in such a confidential manner that no portions of indi- 
vidual plant findings will be revealed. 


We have selected a random sample of the various industries to be 
surveyed and your establishment was included. This selection was made 
without regard to any expected existing conditions that may or may not 
be detrimental to the health of workers employed, and is therefore not to 
be interpreted as indicating that we anticipate finding unfavorable health 
conditions in your plant. On the contrary, we are just as interested in 
observing conditions which safeguard and promote improvement of the 
health of workers and no doubt you can demonstrate such facilities. There- 
fore I can assure you that your establishment was selected without con- 
sideration of whether we might find the occupational environment poor, 
average or good. 


A properly identified representative of this Department will call on 
you within the next week or ten days for the purpose of making this 
survey. It will be very helpful if you could assign someone for the pur- 
pose of giving him the data needed and to accompany him throughout the 
plant. 


Your kind cooperation will be greatly appreciated by this Department. 
Very truly yours, 
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Form 3 was used by the surveyors for recording industrial welfare 
data for each individual company. Housekeeping data was kept for our 
own information and is not included in this report. 


Form 3. OHIO INDUSTRIAL HYGIENE SURVEY Page..............---....-- =) Dee 


Safety Provisions MEDICAL PROVISIONS Benefits and Records 
Full Time... 
aateky Full Tune eee a k Company ...... i Part Time..| Sick Benefit Yes........... 
Director: Part’ Time... Hospital: None. .............- Physician: On Call Organization: Nou... 
Nonen 2s pe TIE cer MR Rep hs Eats WET eae 
ca None ........... 
‘ : Sickness. West 
Shop Viena First Aid Yes........ “hie ea vbec? hag Réoord Nos 
Committee: No.................... Room: No: wees oe 
Nene 3 Waiting 
H Period: Days... 
Insurance = Yes... esteceeeeed First Aid eee ee Lai = Peat Eee : 
Service: No Kit: No. RS Ni Accident Ves 
Mine tA Bile cas Med hogs Migrge Oe Other =. Record: Note 
PARE co hk SER Rod ane Miebetoem reer eh 
Other Wes tec Trained First Yes.......... Remarks: © eed s 
1, oe OS. Aid Worker: Housekeeping: : 
Remarks: Generals Comments: Remarks: 


Check in Blank Which Applies. State of Ohio, Dept. of Health, Bureau of Occupational Diseases. 
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Form 4 was used by the surveyors for recording the work room 
survey data. An individual sheet was made out for each room of each 
department in the plant surveyed. 


Form 4. OHIO INDUSTRIAL HYGIENE SURVEY 

Work Room Survey Data Page... ry eee Ras 3 
meme Petr ails ces Sas EOC RIOR ce Industry Code and No... i 
Department. a hin 


Informants Name Severed ee es Date ot 
‘ Gen- Control Measures 
alg eat | tet Pee 
ieee Persons Nature of Job lation: = 2 & s § : 2. are 
Raw Materials and 2 2 . . 4 ge 83 | Code 
u | F if By-Products | 83| 8|£|8| 4 [Es |S] & 
| | Bb ag ee eae 
| pee eae 
eb peepee 
| hw ws nd oe 
; 
| no SSR) Dale ete aa ee eae ta See ek Pees MaRS ore te 
Bh hd BS te oe, 
Total 


State of Ohio, Department of Health, Bureau of Occupational Diseases 
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Table 1 is a breakdown of each minor group into the principal types 
of products manufactured or services rendered. This list does not include 
all the materials manufactured, but it is sufficiently complete so that any 
products omitted can be easily placed in the proper classification by cor- 
relating with similar products listed. 


Table I. 


EXAMPLES OF INDUSTRIES INCLUDED UNDER EACH 
MINOR INDUSTRIAL GROUP 


EXTRACTION OF MINERALS 
Coal mines 
Coal mines. 
Other mines 
Clay, gypsum. 


CHEMICAL AND ALLIED INDUSTRIES 


Charcoal and coke 
Carbon electrodes, coal tar by-products, coke. 


Explosives and ammunition 
Cap gun caps, dynamite, fireworks, nitroglycerine, small arms ammunition. 


Fertilizer factories 
Fertilizer mixing and acidulating, sulfuric acid, tankage. 


Paint and varnish 
Enamels, lacquers, paint, pigments, stains, varnish. 


Petroleum products 
Gasolines, greases, lubricating oils, petroleum soaps. 


Rayon 
Rayon yarn. 


Soap factories 
Candles, cleaning compounds, cosmetics, glycerine, soaps, stearic acid. 


Blackings, cleaners, etc. 
Bleaching compounds, cleaning compounds, disinfectants, shoe cleaners, shoe 
polishes, sweeping compounds, water softeners. 


Chemicals (as such) 
Acetylene, caustic soda, chlorine, dry ice (CO:z), hydrochloric acid, hydrogen, 
nitrous oxide, pigments, salt, soda ash, stearic acid (primary product), sulfuric 
acid, war gases, other miscellaneous chemicals. 


Dyestuffs, inks 

Dyes, printing inks. 
Matches 

Matches. 


Patent medicine, drugs 
Anesthesias, antiseptics, anti-toxins, hog cholera serums, insecticides, ointments, 
pharmaceuticals, poultry remedies. 


) 
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Other chemicals 


Adhesives, plasters, shingle staining, starch, wood creosoting, other miscellaneous 
chemical industries. 


CIGAR AND TOBACCO FACTORIES 


Cigars and tobacco 
All tobacco products. 


CLAY, GLASS, AND STONE 
Brick and tile 
Brick, drain tile, hot tops, roofing tile, sewer pipe. 


Glass factories 


Glass wool and fabric, plate glass, safety glass, miscellaneous glass ware. 


Glass mirrors 
Glass mirrors. 


Lime, cement, and artificial stone 
Concrete blocks, concrete sewer pipe, concrete vaults, lime, portland cement. 


Marble and stone yards 
Granite, marble and sandstone cutting and finishing. 


Potteries 
Chemical stone ware, floor tile, insulators, pottery, table ware (semi-porcelain). 


Asphalt and roofing materials 
Asphalt, road materials, roof cements and coatings. 


Other clay, glass, and stone 
Crushed slag, grinding wheels, gypsum products, rock wool, slate products. 


CLOTHING 


Gloves 
Gloves. 


Hats and caps 
Men’s, women’s and children’s headwear. 


Shirts, collars and cuffs 
Shirts, collars and cuffs. 


Suits, coats, and overalls 
Suits, coats and overalls. 


Women’s light clothing 
Aprons, dresses, pajamas, smocks, suits, underwear, uniforms, etc. 


Fur goods 
Fur coats, neck pieces. 


Other clothing 
Garters, play suits, spats, sporting goods, suspenders. 
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FOOD AND ALLIED INDUSTRIES 


Bakeries 
Bread, pastries. 


Dairy products 
Butter, cheese, cream, ice cream, milk. 


Candy 
Candy, ice cream, peanuts. 


Flour and grain 
Cereals, corn meal, flour, grain and grain products, live stock feed. 


Slaughter and packing houses 
Beef, lamb, pork, other meat products. 


Ice manufacture 
Ice, beverages (incidental). 


Liquors, beer, and wine 
Liquors, beer and wine. 


Soft beverages 
Carbonated beverages, mineral water. 


Other foods 
Canned fruits, coffee roasting, extracts, flavors, jellies, macaroni, mayonnaise, 
oleomargarine, potato chips, vegetable oils. 


IRON AND STEEL 


Agricultural implements 
Buggies, farm machinery, hand agricultural implements. 


Automobile factories 
Auto bodies and accessories, auto body repair shops, auto mufflers, auto rims, 
auto tops, axles, bus and ambulance bodies, fender and body stampings, gas 
engines, pistons, spark plugs, springs, tractors, transmission and gears, truck 
and trailer bodies. 


Blast furnaces and steel rolling mills 
Pig iron, rolled steel, steel castings, steel rails, steel tubes, steel wire. 


Car and railroad ships 
Cranes, locomotives, steam shovels, steel cars, tank cars. 


Ships and boat building 
Outboard and other small motor boats, steam ore boats. 


Foundries 


All companies not otherwise classified engaged in sand molding and casting of 
iron and steel. ; 


Welding, forging and heat treating 
All companies not otherwise classified engaged in fabrication of iron and steel 
products by heat with the exception of foundries. 


Machine shops 


All companies not otherwise classified engaged in fabrication of iron and steel 
products without the use of heat. 
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METAL INDUSTRIES (Except Iron and Steel) 


Brass factories 
Brass and bronze foundries and machine shops. 


Clock and watch factories 
Hall clocks, parking meters, watches. 


Copper factories 
Bar equipment, copper kettles, copper sheet and tube, copper wire, dairy supplies, 
stills, weather stripping. 


Jewelry 


Medals, pins, rings, watch repairing, other custom made jewelry. 


Lead and zinc 
White lead, smelting. 


Tin and enamelware 
Bathroom fixtures, enamel frit, kitchenware, tin plating, other enameled products. 


Aluminum products 
Aluminum patterns, aluminum powder, stamped and spun aluminum kitchenware, 
miscellaneous aluminum castings. 


Electroplating 
All types of electroplated products. 


Other 


Hardware, magnesium castings and powder, metal specialties, registers, screens, 
spun metal products. 


LEATHER 
Leather belts and goods 
Belts, brief cases, harness, pocket books, pump washers, saddles, sporting goods. 


Shoes 


Men’s, women’s and children’s shoes. 


Tanneries 
Leather tanning and finishing. 


Trunks and suitcases 
Trunks, suitcases. 


LUMBER AND FURNITURE 


Wood, wicker and upholstered furniture 
Cabinets, refrigerators, upholstered furniture, Venetian blinds, wood caskets, 
wood furniture. 


Metal furniture 
Cabinets, metal caskets, metal furniture 


Other furniture 
Bar furniture, cabinets, playground equipment, show cases, store and hotel 
fixtures, 
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Planing and milling 
Door frames, mouldings, window frames, wood boxes, other miscellaneous lum- 
ber mill products. 


Other wood working 


Apiaries supplies, barrels, baskets, bowling pins, patterns, pianos, organs, wooden 
heels, other miscellaneous wood working. 


PAPER, PRINTING, AND ALLIED INDUSTRIES 


Blank books and paper products 
(Carbon paper, coated papers, envelopes, gummed paper and labels, paper bags, 
paper patterns, wall paper, wax paper. 

Paper and pulp mills 
Paper, straw board. 


Paper box factories 

Card board and corrugated boxes. 
Engraving and photographic work 

Blue printing, commercial art and photography, engraving, photostatic work. 
Printing and publishing 

Job printing, newspaper and magazine publishing. 


TEXTILE 
Cotton goods 


Belting, burlap bags, rope, rubberized cloth, twine, webbing. 
Knit goods 
Gloves, hosiery, knit dresses, knit outer wear, sport shirts, sweaters. 
Textile dyeing and finishing 
Dyeing, shrinking, sponging, waterproofing. 
Woolen and worsted 
Blankets, robes, shoddy, suits (women’s and men’s), woolen and worsted cloth. 


Embroideries and laces 
Embroidery work, lace curtains, other lace products. 


Tents and awnings 
Awnings, canvas covers, tents, window shades. 


Mattresses and bedding 
Bed springs, box springs, gliders, mattresses, pillows, studio couches. 


Other textiles 


Artificial grass, artificial leather, covers, drapes, horse collar pads, oil cloth 
pennants. 


RUBBER 


Rubber tires 
Rubber tires. 


Other rubber factories 
All rubber products other than tires. 


—— sees Te ee ee ee 
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MISCELLANEOUS MANUFACTURING INDUSTRIES 


Brooms and brushes 
Brooms, brushes, sweeping compounds, whisk brooms. 


Electrical machinery 

Condensers, electric fans, electric motors, electric signs, generator brushes, 
light bulbs, radios, refrigerators, sweepers, switches, transformers, washing ma- 
chines, welding machines, x-ray machines. 


Instruments 
Barometers, dental and medical instruments, surveyors equipment, thermometers. 


Gas and electrical fixtures 
Flash lights, gas irons, lamp bulbs, lamps, light fixtures. 
Storage batteries 
Storage batteries and dry cells. 
Dental supplies 
Dental cement, dental plates, fillings, teeth. 
Optical goods - 
Eye glasses, glass eyes. 
Signs (non-electrical) 
‘Commercial signs and bill board displays. 
Toys and unclassied novelties 
Advertising novelties, embroidery hoops, miscellaneous toys, penny arcades, 
vending machines. 
Other manufacturing plants 
Asbestos paper, chalk and wax crayons, decalcomania, fishing tackle, fountain 


pens, gaskets, golf clubs, hair goods, mops, musical instruments, school supplies, shoe 
patterns, smoking pipes, stencils, table pads, trusses and supporters. 


TRANSPORTATION AND COMMUNICATION 


Garages 
Auto storage, greasing stations, repair shops. 


DOMESTIC AND PERSONAL SERVICE 
Laundries 
Laundries. 
Dry cleaning and dyeing 
Dry cleaning and dyeing. 
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Table II is the major list of materials used in the survey. All the 
materials listed by the surveyors on the work room data sheets were 
classified according to this major material list. 


Table II. 
MAJOR MATERIAL CLASSIFICATION 


Accelerators. 

Alcohols, esters, and ethers. 

Aldehydes. 

Alkaline compounds. 

Amines. 

Aniline and its compounds. 

Antimony and its compounds. 

Arsenic and its compounds. 

Asbestos dust. 

Benzol. 

Cadmium and its compounds. 

Carbon monoxide. 

Chromium and its compounds. 

Coal dust (anthracite). 

Coal dust (bituminous). 

Coal tar products. 

Core gases (decomposition products of 
core materials formed by the action of 
heat in foundry processes). 


Cyanides. 


Dermatitis producers (not otherwise 
specified). 

Dyes. 

Fluorides. 

Halogenated hydrocarbons. 

Hydrogen sulfide. 

Infections. 


Inks. 
Lacquers and varnishes. 


Lead and its compounds. 
Manganese and its compounds. 
Medicinals. 

Mercury and its compounds. 

Mineral acids. 

Non-silicious dusts (mineral 
oxides and mineral salts). 

Oils, fats, and waxes. 

Organic acids. 

Organic dusts. 

Organic solvents (not otherwise speci- 
fied). 

Other chemicals (exposure to many 
chemical compounds or otherwise not 
specified organic and inorganic chemi- 
cals). 

Other gases. 

Other metals and their compounds. 

Paints and enamels. 

Petroleum products (except solvents). 

Phosphorus and its compounds. 

Radium and its compounds. 

Salts (inorganic, technical, and analyti- 
cal). 

Selenium and its compounds. 

Silica dust. 

Silicate dusts (including carborundum). 

Sulfur and alkaline sulfides. 

Sulfur dioxide. 

Temperature change. 


metallic 


This list indicates examples of substances used or created in in- 
dustrial environments and includes both materials, harmless from a 
practical standpoint and recognized industrial poisons. All of these 
materials were encountered in the survey. 


Table III. 


EXAMPLE OF PRODUCTS INCLUDED UNDER EACH MAJOR 
MATERIAL CLASSIFICATION 


Accelerators: 
A. 19 (Formaldehydeacetaldehydeani- 
line). 
Age rite resin (Aldol-alpha-naphthy- 
lamine). 


Altax (Benzothiazyl disulfide). 
Ammonia formaldehyde. 

Anex: 

Aniline. 

Aniline-formaldehyde. 


PS NG SFE Seat ee ee ee 


E 
: 
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Antox (Para-animophenol ). 

Butraldehyde aniline. 

Butylaldehyde. 

Butylamine. 

Butylamine aniline. 

Captax (Mercaptobenzothiazole). 

D. O. T. G. (Di-ortho-tolylguani- 
dine). 

D P. G. (Diphenyl guanidine). 

Ee Lk. Sixty. 

Ethylidene aniline. 

Flectol H ( Polymers of 2, 2, 4 

trimethyl—1l, 2 dihydro-quinoline). 

Guantal (Diphenylguanidine phtha- 
late). 

Hepteen (Heptaldehydeaniline). 

Hexamethylenetetramine. 

M. R. X. 

Methylene-para-toluidine. 

Naphthyl mercaptan. 

Neozone D. (Phenyl-beta-naphthy- 

lamine). 

Para-nitrosodimethylaniline. 

Para-phenylenediamine. 

Piperidine. 

Retardex. 

SPDX-A (Lead (beta-toluidenoe- 
thyl) phenyl dimethyl dithiocar- 
bamate). 

Thermoflex (P. P.: Dimethoxydi- 
phenylamine). 

Thiocarbamates. 

Thiocarbanilide. 

Thionex (Tetramethylthiuram mono- 

sulfide). 

Toluidine. 

Triphenylguanidine. 

Tuads (Tetramethylthiuram disul- 
fide). 

Ureka C. (Benzothiazyl-thiobenzoate. 

Voltex. 

Z. 88. 


Alcohols, esters and ethers 
Amy] acetate. 
Amy] alcohol. 
Butyl acetate. 
Butyl alcohol (butanol). 
Butyl cellosolve. 
Butyl lactate. 
Cellosolve. . 


Ether (diethyl ether). 

Ethyl acetate. 

Ethyl alcohol (ethanol). 
Ethyl lactate. 

Ethylene oxide. 

Methyl alcohol (methanol). 
Propyl alcohol (iso propanol). 
Solox. 

Wood alcohol. 


Aldehydes: 
Acrolein. 
Benzaldehyde. 
Crotonaldehyde. 
Formaldehyde. 
Paraformaldehyde. 


Alkaline compounds: 
Ammonium hydroxide. 
Barium hydroxide. 

Barium oxide. 

Borax. 

Calcium hydroxide. 

Lime (calcium oxide). 
Oakite (trisodium phosphate). 
Potash. 

Potassium carbonate. 
Potassium hydroxide. 

Sal soda. 

Soap. ‘ 
Soda ash (sodium carbonate). 
Sodium aluminate. 

Sodium hydroxide. 

Sodium silicate. 

Stripping compounds. 
Wyandotte cleaner. 


Amines: 
Dimethylamine. 
Diphenylamine. 
Monomethylamine. 
Triethanolamine. 


Aniline and its compounds: 
Acetanilide. 
Aniline. 
Dimethylaniline. 
Ethyl benzyl aniline. 
Paranitraniline 


Antimony and its compounds: 
Antimony metal. 
Antimony ore. 
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Antimony oxide. B-Naphthol. 
Antimony sulfide. Phenolic resins. 
Sodium antimonate. Resorcinol. 
Tricresylphosphate. 
Arsenic and its compounds: ven 
Arsenous oxide. Core gases: 
Arsenous chloride. Core gases. 
Arsine. Crinides: 
Chloroarsine. : 
Copper cynaide. 
Copper arsenate. ee 
_Chlorodiphenylarsine. pies teas 


Potassium cyanide. 


e. : . i 
Lead arsenat Prussic acid (hydrogen cyanide) 


Asbestos dust: Silver cyanide. 
Asbestos dust. Sodium cyanide. 
Bonasl: Zinc cyanide. 
Benzol. Dermatitis producers: 
Toluol. Animal glue. 
Xylol. Animal products. 
Cadmium and its compounds: Chocolate. 
Cadmium metal. Dough. 
Cadium salts. Fruits. 
Cadmium sulfide. Hides. 
: Jellies. 
Carbon monoxide: Miolacces, 
Carbon monoxide. Photographic developers. 
Producer gas. Sugar. 
Chromium and its compounds: Syrups. 
Chromates. Vanilla. 


Chrome ore. 
Chromic acid. Aniline dyes. 
Chromic oxide. Coal tar dyes. 
Potassium dichromate. Shoe dyes. 
Sodium dichromate. 


Dyes: 


Stains. 
Coal dust (anthracite): Flnsrides: 
Coal dust (anthracite). Aiamontaa biflaorde. 
Coal dust (bituminous): ‘Cryolite. 
‘Coal dust (bituminous). Fluorspar. 

Coke. Hydrofluoric acid. 
Goal tab piedacta: Hydrofluosilicic acid. 
: Montanine. 

Bakelite. a : 

: : Silicon tetrafluoride. 

Carbolic acid (phenol). : 2 

Sodium fluoride. 
(Chloro-acetophenone. 
Coal tar. Halogenated hydrocarbons: 
Creosote. Carbon tetrachloride. 
Cresylic acid. Chlorinated paraffin. 
Cumar resin. Chlorobutane. 
Diphenyl oxide. Chloroform. 
Lysol. Dichloroethyl ether. 


Naphthalene. Ethyl bromide. 


—_— s+ 


Ethyl! chloride. 
Ethylene dichloride. 
Freon. 

Halowax. 

Methyl chloride. 
Monochlorobenzene. 
Paradichlorobenzene. 
Permachlor. 

Picrin. 
Trichlorethylene. 


Tryod degreasing solvent. 


Hydrogen sulfide: 
Hydrogen sulfide. 
Infections: 
Anthrax. 
Bang’s disease. 
Glanders. 
Tetanus. 
Tularemia. 


Inks: 
Printers ink. 
Stencil ink. 


Lacquers and varnishes: 
Duco. 
Insulating varnish. ~ 
Pyroxylin. 
Shellac. 
Water proofing lacquers. 


Lead and its compounds: 
Lead alloys. 
Lead metal. 
Lead paint. 
Lead salts. 
Litharge. 
Read lead. 
Tetra ethyl lead. 
White lead. 


Manganese and its compounds: 


Ferro manganese. 
Manganese acetate. 
Manganese borate. 
Manganese dioxide. 
Manganese ore. 
Manganese spiegel. 
Pyrolusite. 

Resinate of manganese. 


Medicinals: 
Alkaloids. 
Todine. 
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Pharmaceuticals. 
Serums. 


Mercury and its. compounds: 
Corrosive sublimate (mercury bichlo- 
ride). 
Fulminate of mercury. 
Mercury vapor. 


Mineral acids: 
Hydrochloric acid. 
Nitric acid. 
Phosphoric acid. 
Sulfuric acid. 


Non-silicious dusts: 
Aloxite. 
Alundum. 
Calcium carbide. 
Corundum. 
Cyanamide. 
Emery. 

Fuller’s earth. 
Gypsum. 
Limestone. 
Magnesia. 
Magnesite. 
Phosphate rock. 
Selenite. 
Titanium oxide. 
Titanox. 


Oils, fats, and waxes: 
Bean oil. 
Beeswax. 
Carnauba wax. 
Castor oil. 
Ceresine wax. 
China wood oil. 
Citronella oil. 
Coconut oil. 
Core oil. 
Cotton seed oil. 
Fish oil. 
Lanolin. 

Lard. 
Lavender oil. 
Linseed oil. 
Olive oil. 
Palm oil. 
Perilla oil. 
Pine oil. 
Red oil. 


Shoe polishes. 
Soy bean oil. 
Tallow. 
White oil. 


Organic acids: 


Acetic acid. 
Benzoic acid. 
Citric acid. 
Formic acid. 
Gallic acid. 
Lactic acid. 
Lauric acid. 
Oleic acid. 
Oxalic acid. 
Phthalic acid. 
Salicylic acid. 
Stearic acid. 
Sulfanilic acid. 
Tannic acid. 
Tartaric acid. 


Organic dusts: 


Alfalfa. 
Cellulose acetate. 
‘Charcoal. 
Cotton. 
Dextrin. 
Feathers. 

Felt. 

Fish meal. 
Flax. 

Flour. 

Fur. 

Grain products. 
Graphite. 

Gum Tragacanth. 
Hair. 

Hemp. 

Jute. 

Kapok. 
Lampblack. 
Leather dust. 
Mustard. 
Nitrocellulose. 
Nut meal. 
Paper. 
Plumbago. 
Pomace. 


Pyrethreum flowers. 


Resin. 
Rosin. 
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Rubber. 
Sawdust. 
Sisal. 
Spices. 
Starch. 
Straw. 
Tankage. 
Tobacco dust. 
Urea. 
Wool. 
Yeast. 


Organic solvents: 


Acetone (dimethylketone). 
Carbitol. 

Carbon disulfide. 
Cleaners solvents (n. 0. s.). 
Cyclohexanol 
Dipentene. 

Energine. 

Ethylene glycol. 
Gasoline. 

Glycerol. 

Kerosene. 

Leather cement. 
Naphtha. 

Petroleum ether. 
Prestone. 

Rubber cement. 
Safety glass solvent. 
Stoddards solvent. 
Sulfur monochloride. 
Trimethylene glycol. 
Turpentine. 
Varneline. 


Other chemicals: 


Chemicals, organic and inorganic 

(exposure to many chemical com- 

pounds or otherwise not specified 
organic chemicals). 


Other gases: 


Ammonia. 
Bromine. 

‘Carbon dioxide. 
Chlorine. 
Cyclopropane. 
Ethylene. 
Hydrogen. 

Natural gas. 
Oxides of nitrogen. 
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Ozone. ; Radium and its compounds: 
Propylene oxide. Salts: 
Alum, 


Other metals: 
Aluminum alloys. 
Barium salts. 
Brass dust. 
Burnt umber. 
Cobalt and its compounds. 
Copper and its compounds. 
Gold. 
Iridium and its compounds. 
Iron dust. 
Iron oxide. 
Magnesium alloys. 
Nickel and its compounds. 
Palladium and its compounds. 
Platinum and its compounds. 
Rouge. 
Silver and its compounds. 
Strontium salts. 
Tin and its compounds. 
Tungsten and its compounds. 
Uranium and its compounds. 
Vanadium and its compounds. 
Zinc and its compounds. 


Ziroconium and its compounds. 


Paints and enamels: 
Ceramic paints. 
Decals. 

Enamels. 
Japans. 
Paints. 
Putty. 

Petroleum products: 
Asphalt. 

Cutting oils. 
Gilsonite. 
Greases. 
Lubricants. 
Mineral oil, 
Ozocerite. 
Paraffin. 
Pitch. 
Quenching oil. 
rar. 


Phosphorus and its compounds: 
Phosphine. 
Phosphorus. 
Phosphorus pentoxide. 


Aluminum sulfate. 
Ammonium chloride (sal ammoniac). 
Ammonium nitrate. 
Ammonium sulfate. 
Calcium chloride. 
Calcium™sul fate. 

Hypo. 

Magnesium sulfate. 
Potassium bromide. 
Potassium chlorate. 
Potassium chloride. 
Potassium nitrate. 
Potassium perchlorate. 
Sodium bisulfite. 
Sodium bromide. 
Sodium chloride. 
Sodium hypochlorite. 
Sodium hydrogen sulfate. 
Sodium nitrate. 

Sodium sulfate. 


Selenium and its compounds: 


Selenium compounds. 


Silicia dust: 


Agate. 
Chalcedony. 
Cristobalite. 
Diatomaceous earth. 
Flint. 

Ganister. 
Granite. 
Infusorial earth. 
Jasper. 

Molders sand. 
Onyx. 

Opal. 

Quartz. 

Sand. 

Silica. 
Tridymite. 
Tripoli. 


Silicate dusts: 


Ashes. ‘ 
Carborundum. 
Clay. 

Cyanite. 

Feldspar. 
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Fire clay. Talc. 
Glass. 
Migs. Sulfur: 


Ammonium sulfide. 
Calcium sulfide. 
Sodium sulfide. 


Mineral wool. 
Molders sand. 
Portland cement. 


Pumice. eae 

Rock wool. Sulfur dioxide: 
Sillimanite. Sulfur dioxide. 
Slag. 

Slate. Temperature change: 


Soap stone. . Temperature change. 


Table IV is an alphabetical list of the materials found in the survev 
with their major material classification. 


Table IV. 

MATERIAL CLASSIFICATION (Alphabetical List) 
Wate nial ter ieitee cis eta enee a eto src we etelaw Classification 
MES trier bite Leite Fee eae ee Lee Pe Accelerators. 
PAG RIAGNNIGE toc ci cs sateen See ay eee Aniline and its compounds. 
AGE Caratideccmcct tae wehbe, Soret ea eis ehiaere Organic acids. 
INCELOME acter sts Wooten ca abtole eee eres eae Organic solvents. 
WAGTOI EIN = es eue pints siccertae aes ¢ Saisie aie Sb sone Aldehydes. 
POAT Gas co Wenn cae ong komma eae meme Silica dust. 
PPE TALG etESIEL or ci5-n crs: seaccon utes ua ap ae ann sls Accelerators. 
PLPAM EA ac eeaiciess oink Siac vidas Sea gree oe Organic dusts. 
Ala oid sieve Sica s bata een one me ene Sa Medicinals. 
PATO NILES eras cic leshues wiles Meenas Es ioe wee Non-silicious dusts. 
Dk ep ee meee dea ap nate he POEs PUN coy Cairn Sle ra ere er te Accelerators. 
TENIEVE a late ook cece etic gr gee eae pas ig tar deons Wy Sep a Salts. 
PUMAL ASTID ARIOY Sis 450s so NR AIS hee N a Other metals. 
AdininGi Sul tated sss i ka shia taste cee Salts. 
Altar im eesie Se sins leran tae tease See ica Non-silicious dusts. 
Ai MONia: we eereee mice taeo a eaee eee Iga Other gases. 
Ammonia for ial Genny Geo mienamkininea< ets Accelerators. 
Aeninonitn biNnOride: so hcs écasany oss ee ea Fluorides. 
Amimionivm: -chlopdesainccas oes ee soe Salts. 
Ammonia Hydroxide <6 ou osoaw acess cca ves Alkaline compounds. 
PUMMONGIN AMbTALey Saws. av os Bkicad owt Salts. 
PUAINOMIN SIMTACE. 6-6 hol ks Sa bviees oe kes Salts. 
Aiimoninn- Sulfide. <ss.ccsae de Pearce Sulfur 
PGS ACCU oes Sass oes LE eae wa Alcohols, esters, and ethers. 
PURE SRCOINN Eon Sout td soak Re egy ha Pek Alcohols, esters, and ethers. 
PIGEK “Spi ces oer nck < oa Accelerators. 
PURINE hes Wi ace ache «Rou Wea Accelerators. 
PME S45 aiid ac See RON Se eke e's Aniline and its compounds. 
PRUNE AVES a ORCAS ee eee eae ence Dyes. 
Aniline=torimaldelivde © 2.2 i oe ck Accelerators. 


Manipal BMC vse dee Sd a RANG aa ee Dermatitis producers. 


ME POS 2k ks gia ch Ged cas .... Dermatitis producers. 
es cate Peeks ree as aba ck vale cb oe es Infections. 
| Es | a a a a .... Antimony and its compounds. 
MRM ONG oh i vec kas ciecucstdaas -.... Antimony and its compounds. 
Antimony oxide........ dade wean <5 -++++++. Antimony and its compounds. 
Antimony sulfide............... ++seeeeeee- Antimony and its compounds. 
WAM OSes css aE ee ree seseeecseee Accelerators. 
Arsenous oxide ssi. 660... eee a RR eer re Arsenic and its compounds. 
WREHENIS. = CHIQTICG 62 4:0'a c's dae as's% i scaccces Arsenic and its compounds. 
JS a ea Wea asl duistclas dacalc x -. Arsenic and its compounds. 
PUMMURIO NOSES hoe eS oe oe eive kbc ec Asbestos dusts. 
PMU Pe Petree Sel cre sate Sara Coa OS dose one a eie Silicate dusts. 
DU raUR EMR Sort Sera eae gat ag: Siena ore winin’Sieiee Petroleum products. 
RECS ie coo a gimctrrecdnncoie eceteaean Coal tar products. 
IEPMNEI SATIRE SEES ei cia ig onc ecules gs phase Gace ig ae Infections. 
IIE TIVO OEIC ooo aco occ see ce ccbeeccs Alkaline compounds. 
TE 6 ere we niaiivw alba nic evs oO Oie ve Alkaline compounds. 
NR TAIN ELE Sco sae oso aes <a are wie Albreso nce Other metals. 
en Gites Ging Gioia ls-wik.a nih os s'gin'n's ole Oils, fats, and waxes. 
q NN goa a aati aly 5 9's 0's. kin aie 5. len eo Oe Oils, fats, and waxes. 
4 NEM aie Sate e a ae wiiglaresiny Wb are Aldehydes. 
E59 haveing. Wie wala Goa Gace Wn Organic acids. 
Ee NC We ct i aie elo Benzol. 
| TIN rat uve Seb bds yas « Alkaline compounds. 
ESTAS SES RE ee ee RRR em ey Other metals. 
| PURI 8a A sre victesin vets ouenep aes necces Other gases. 
EN SI MN cls, Risin. (55 v.w foe's 's arse 4% Viv oss @ x Other metals. 
. Ne ae eae ans wholes - Alcohols, esters, and ethers. 
| Butraldehyde aniline................. ih cays Accelerators. 
) RICO 6 oo rac ke vies sos ce ees oss Alcohols, esters, and ethers. 
| DPR MIOO solic cscs vaesde peer ae se Alcohols, esters, and ethers. 
ESE WEA LCCIDVIE Fo oayivedis c.0dit ealarc cc acciewevc ss Accelerators. 
POPPERS eon cs ceseu ssc siaeateatite ... Accelerators. 
MUU P IMIG GUMHTNG «05 oc ac cee cece ceeeacce Accelerators. 
IRIE i ok ais Fe occ cede se adeeee Alcohols, esters, and ethers. 
PRE ol ev ncccvcecasecvecseeus -- Alcohols, esters, and ethers. 
aumur Metals. .......65... ese. ee --» Cadium and its compounds. 
Ae OBARES Ss Sos ee ce ee per -.++-. Cadiumrand its compounds. 
Cadmium sulfide... 2. 6 cvccccces. seeeeeeeee Cadium and its compounds. 
Rr RENNIE ncaa 2 cc ove es cwcenees - Non-silicious dusts. 
SE COONS vid ccc ds ve knens eens nao ve ls 
MPCHE TEVOTORIIC. 66 oie oc vac dsc sceesccee Alkaline compounds. 
8) > 7: er seeeeeeeeee Alkaline compounds. 
eS RL ec rr pre ecard’ ESS 
OS RED acorecearc ee se. SEEMS, 
MR Ree Sigs idly o Goria dag sige w simeres vie Accelerators. 
IIR tire igs ats ip cle ok ewreitadis ssoseesee Organic solvents. 
NI Ceo Geo eal ice. we ae ace own v's bi eide Coal tar products. 
RRMA SIS Scns vos 'oa aie oh vreceie wap. owe dae owe Organic solvents. 
CDEC DST 4G 554 Gl (oe CR eet ae . Other gases. 


(SET ray 611007 10>. ta (ae Carbon monoxide. 
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Carbon tetrachloride......... eeeeeeeeeeeee Halogenated hydrocarbons. 
Carborinddin: 65205 sss sess ee eee .-- Silicate dusts. 

Carnal Wks oso hcss va daeoeeeeeeaeees - Oils, fats, and waxes. 

Castor Olli Psion sc kn geen een ee seuss ... Oils, fats, and waxes. 
Gelluloseacetate ss... <sec.oisestnatone Benue oteeiacess . Organic dusts. 
Gellosolvel:...a5ssne saa oeer a emits oleae .--+ Alcohols, esters, and ethers. 
Cebatinie Pais sr. sun soph tee awd ween ee . Paints and enamels. 
GePESHRE ANAS: S54 a. os is wank ys eed aeeane Oils, fats, and waxes. 

CHAI COGONY - ie ck oc bck as ees tee eee Silica dust. 

Gharcoalinciccainn aceeeleesieateew siemoeseeis e etter Organic dusts. 

China God 0s os ives sensasenssaaeeoess Oils, fats, and waxes. 
Ghigttine 565s so ce eeu G sab eo ap sees Other gases. 

Chiorinated parafiins. oc cause suse sat anees Halogenated hydrocarbons. 
Chloro-acetophenone ........sccesescceses Coal tar products. 
Chioroarsine. 0.04 5s.6:seses esse 00202 -++-++ Arsenic and its compounds. 
Chiptabatans <i caggecct ne oh ie eens he Halogenated hydrocarbons. 
Chliorodiphenylarsiie:s..a0 sis. ssa vanswea’ Arsenic and its compounds. 
Chistororm. «chen eee eer sets cates ...--- Halogenated hydrocarbons. 
GCGIAte 5... cane0 rhcusa Gaps eee ..--- Dermatitis producers. 
ENARES 6 csi ss cd nee KES PSUS AS Rn ee oe Chromium and its compounds. 
Chipper “are. oi 33 ricoh tent brews k epee eee Chromium and its compounds. 
BEGIGIC (ACI, bas vcaneremewcwes sce 6 sa eek Chromium and its compounds. 
ZErOune ORAUC. sc. 54 seheues sang speee ee Chromium and its compounds. 
AOC SCI is sxe oes eee wie Sa ees .«.-.- Organic acids. 

COT OREND. ON isk sstuesike es Lene eee eas .... Oils, fats, and waxes. 

SPAS clad hs wile aloo gata ee ke Se Ie «esse Silicate dusts. 

Cleaners: solyetits Aq0iS.0.5. 5.29 «505.65 94> Organic solvents. 

Goal. dust (anthracite) <3. <0. 2 .0esux secon Coal dust (anthracite). 
Coal’ “dust” (bituminous )si\.55 5 yece esses Coal dust (bituminous). 
Roiiall EAE os obec se othe sad sis oh ghiece Re Se Coal tar products. 

Chal tar aiyes.s ob sckeea ena e cee eens Dyes. 

Gobalt and its ‘compounds... .)5 6.065 ino ee Other metals. 

OCR rican 6 vanes ck tee bee Nie ease Oils, fats, and waxes. 

ROG eee ee Bee aa ree tee cae SO ee .. Coal dust (bituminous). 
Copper ArSenake is caiis vines sc dps ehaas see Arsenic and its compounds. 
Copper and its compounds............+-.- Other metals. 

Copper cyaiide.ss 3 sv.sass0 aes « igo y: Cyanides. 

CBPR= BARES asso 6 jews Siac A cateaseeS ..... Core gases. 

Pere ANID Be eis sanaeacardis Goh. 6 sielnch a seas wm eee Te eee Oils, fats, and waxes. 
GOPrOsiVe SUDLTALE « 5 6x v5n sds baave basa coe Mercury and its compounds. 
SDPO yen ck wath sat anwenbes ced sap hess Non-silicious dusts. 

ERE cies Sustain e sie ece Organic dusts. 

(cittrwaeet: aan Sic. ces auth yet oy an ee ee Oils, fats, and waxes. 
SRESOLE RS cess Raa eee eas Coal tar products. 

CPEB VTE OIL 2 cha cdo dts at eae ee OEE Coal tar products. 
rua Soo a Silesia ee karo eae aia wets Silica dust. 

ISEOIGTIGIGEN IGG. vx puss nator eames ge tee ee Aldehydes. 

ryolite deca ace ce aiek wae eee ees Fluorides. 

Guat TeSin vedas cee ae aca Seo Coal tar products. 

ia: AIS seein Gav eeick nk ore Pals © ape Petroleum products. 


(SVAMMNOE =. Sc is ac sos oa eRe eed Re ee he Non-silicious dusts. 


OTT LOSES oot ea ae ee a Silicate dusts. 

ST ROE PI ey Sea oe Cyanides. 

We WEENIE MERINO fo oix c cc -tic cee Rooa Oe ke Mc one Organic solvents. 
ENON ago ci ooo gh wedged S¥i4s sss Other gases. 

MIRE ate Dare tee ha SR St Paints and enamels. 
NIE a ee a eS BUEN ts <<:s Organic dusts. 
Doemrnernons: earth... >. Sse. 2o5 ca sek ws Silica dust. 

Premmreetiyt ether sc oo. sa cock See cae Halogenated hydrocarbons. 
eS Pt ESET, TS pee ea Alcohols, esters, and ethers. 
RrImeMENONING ce ca escns dees ecco cca Amines. 
ree Aniline and its compounds. 
Dimethylketone ............-....- lions. Organic solvents. 
Di-ortho-tolyfguanidine ................0. Accelerators. 

eee eS a ee et a Organic solvents. 
Ee fe ee Amines. 

PPUNINIRINGIIG® .. 4... <c boied cs boca cx es Accelerators. 
UNNIOER oo cS aes cou oa eo ce ns Coal tar products. 
SS SR ee pee er Accelerators. 
ore ee I ea oae es Dermatitis producers. 

ee ee ee ak SURG LS a evibd once es Accelerators. 
See Eo pee On et nee eae Lacquers and varnishes. 
OS ae Ce ape ie ets et re ea Accelerators. 

MR GRAN ai ails cae ary duc, «0's Non-silicious dusts. 
ea eg ees aay 2 te Paints and enamels. 
ELSON Se: as ce ts one Organic solvents. 

a 2 a eek ei cel Bence Alcohols, esters, and ethers. 
Se GEESE Celt a eat ee Alcohols, esters, and ethers. 
ce gS Aas ene See Alcohols, esters, and ethers. 
NE rd es oo es oe den ee Alcohols, esters, and ethers. 
Ethyl benzyl aniline.................c.-00- Aniline and its compounds. 
Ethyl bromide................- Saas ea Halogenated hydrocarbons. 
Noam ol ie coe sav cs ses. Halogenated hydrocarbons. 
Ethylidene aniline..................000000. Accelerators. 

7 ee ear Alcohols, esters, and ethers. 
loo Sic cec eek cies cece. Other gases. 

Mihylene dichloridé.. . 22.002 .<.5 65552... Halogenated hydrocarbons. 
eT Sa ee en ee Organic solvents. 

MINIT NIG ok ce cr Cures wacccs meee: Alcohols, esters, and ethers. 
NSE OY OSA a Organic dusts. 

Op ae an ee a SA ea Silicate dusts. 

ERS = a i a a ao Organic dusts. 

Derve mnounese: -26e PS) ee, Manganese and its compounds. 
NE ee os cboscieret teenie sees Silicate dusts. 

Renee: oer, fee Organic dusts. 
EE Lae STDERR Oils, fats, and waxes. 
Dig ie. ac - akc ed Organic dusts. 

ea eA rag Panera a Accelerators. 

So pT SES See ea a oor ge Silica dust. 

ESOT NE is SS ae i ne aoe a Organic dusts. 

IN PN Chat par Oye Tce vcs ce Fluorides. 


UE es es eee hh coc ing oa de 0's Aldehydes. 


Tormic -AGIGl css oe 3s eee seen .... Organic acids. 

PRSON GE 2 eer iwiss ca pe wees ee Pees ae oa Halogenated hydrocarbons. 
Ririntse Soc ia iecsic oe coe eRe ean ees Dermatitis producers. 
Puiller’s: earths ccs +0 seo} va soa eas Eee Non-silicious dusts. 
Fulminate of mercury............++. ...... Mercury and its compounds. 
AE F earner re Pipe Dee MRR SS ales ee LE . Organic dusts. 

Gallic BCI i :-. «i sbi. 25 3s wee ones .... Organic acids. 

Ganishers 35 5s ie ak Ss 8 Ee bs Silica dust. 

Gasoline ...... FUE E Sees ae Pare apa Organic solvents. 
GilsOniteseens Sos cn sO eo ee tis  2ee eae sae Petroleum products. 
Glanders: <i. stoi sin vanbe Ren.8 iviscs sy. SKeCHiOns. 
Clataecs cata ac yee aes {edvescsd  olncate dusts. 

Gippeneice s tiis) ie aa eee aes Organic solvents. 

Gd Fs Gee EL RERO. SPR eee SPT ees .. Other metals. 

Geath PrOmMcts. istic e cass Ha os Lea wee an Organic dusts. 

Granite i 5 8 sas APES ES Rees Silica dust. 

ELE Pog ee ee PEE ecrece arn ee ger Tae Reece . Organic dusts. 

Choc panes genre aaa ae aera Meiers’ eden) es Petroleum products. 
UAE sien > a ros ab eae Ee aes Accelerators. 

kyimr tia edCatitns < isis ss 6 aks aee Oh Adee eae Organic dusts. 
Ryans, s 6 acne ark Nas BRR ROS ETEK eee Non-silicious dusts. 

El atiiceiie tics ic piar cea coos Ge a ees Organic dusts. 
AIC chs if: b: camper up er Peet CPE AA reel Seng tien an gia murus Halogenated hydrocarbons. 
ERRRID ® Sic-ca ue eos co se oes Se ek aes Organic dusts. 

FIG teCN aces, suas oa.ck PRE ene ee ee es Accelerators. 
Hexamethylenetetramine ..............0+- Accelerators. 

Pd esse -occ thee th ea aes Ries Se Dermatitis producers. 
Piyaiioehioricseml: : vey teks soebe tee ees Mineral acids. 

Ely dfolltioriccacidsis sc. neat we eee Fluorides. 

EL VOTONGOSHICIE. CIE alc os a ew oe Fluorides. 

PARA EOGEN © 5. sis lsarae ere wielded aR SE Sak Other gases. 

Hydroren cyanide: asccay% sancteaiens ses . Cyanides. 

Pydtores sul ides 660s becealiiue cnet Hydrogen sulfide. 
MLV 00 ex Sesaic c getsisarere «WN aie. cteaee Way POO VERIO POs Salts. 

TnsusOrial Cartas s440's5. cas eae eae nieee ce Silica dust. 

Satay VAPRISN Goh iciai wi otiekoins aaa Rees Lacquers and varnishes. 
PORIGE aoe eed chy eta he gene en aan a eve Medicinals. 

Pridium Aad its comMpOUNds.os vcane.dniceee sae Other metals. 

LES coh 21 | sen aaa ies Oper oaee Slr Ree rea Ine ROT ry to Other metals. 

PEG MOS MO tse close os ievssecom Nessie ahs rae Other metals. 
TSOPLOPANO 5 Gata GAG D «va craiied acemaaiew oe Alcohols, esters, and ethers. 
UREA rahe x a asta: nigh cidtn es Sec nclh w e S h Paints and enamels. 

| 1, ae ee Ee iid ncat append vubelikieietss 9 Silica dust. 

PEMIES ihc s sds ah as Rees aden Seaeawaare Dermatitis producers. 
DUE a eas ist La cial an We ees SRE AOR ROR Organic dusts. 

APO cova. aNd ods a oan hasetesemeweeteh kik Organic dusts. 
TREDGRENE init ss cases ocr wes .seeeeeeeee Organic solvents. 
DERIAIG CAMs uk oss a ¥ ssc aa bce Lhe ERR ... Organic acids. 
SERADIMOCK Hralk.c5 cooks wa 8 < wien RE RN ek . Organic dusts. 

TSANG MWS ce niectess ti cose nen earns ahekarwulsys os ... Oils, fats, and waxes. 


Leased she iaycncsartvclti ed corset ats 8 asi tiulh SOP Rae ate Oils, fats, and waxes. 
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DN ON gc ec bea dives aR ak a .. Organic acids. 

Eapeeder Oi... Seixas y Sea eects ox’ Oils, fats, and waxes. 

eT OUR eh woke Petals Pee CARS hos can Lead and its compounds. 
CO SESE ot neat a er Arsenic and its compounds. 
SO RUE ee <a ge Pt ee Lead and its compounds. 
0 By eee oe et ae eee Lead and its compounds. 
I eGo ar dne do Rae ele ce owe Lead and its compounds. 
NE ANNO hoc new cnt Sova SS a ion nie Organic solvents. 

WOR AR RE CHIGE cro sae c1cai8 did aioe e's oN tle Take Gere Organic dusts. 
Dory adi a pe eal tee kta .. Alkaline compounds. 
Si er Ey Leak oe hhc de eer . Non-silicious dusts. 

IN ON a yo wie cin he ua eke BOR eee'e's Oils, fats, and waxes. 
I err neha eal le os a PEL yao’ Lead and its compounds. 
NRE eae ay yoans dy Dee eeR Ec a Petroleum products. 

PEISOlo cca Sa et AR ha Gone ae ee OUTw cies Coal tar products. 
SRE Paco Po Pera Non-silicious dusts. 
I ga se cc ce BOS VEN Ee oo Non-silicious dusts. 
Dramesnttt BUOYS 6 i oc ee ese sceew eer Other metals. 

Mame@et SULIGLE. . 6. oe ea eee ak ee ees Salts. 

Ea seAtOSE UACCEALE cy. o'sis's <2 sc vie viwelelginniaieiete . Manganese and its compounds. 
Memmeanese Horace ios elise eect oe veges Manganese and its compounds. 
Mansanese dioxid@:. 0.3. ccc cee eee .... Manganese and its compounds. 
WNIANESE OL Cc. cis ceslleesievic ote enya tole Manganese and its compounds. 
Manganese spiegel..... Sea Cr eRe Manganese and its compounds. 
Mercaptobenzathiazole ....0... 0.0 ees wee'e Accelerators. 
Mereory-bichloride. . 6.6.06 es ice ieee e's’s Mercury and its compounds. 
Mercury vapor........ cha E VES Dees hs - Mercury and its compounds. 
(MRR OMIE op pa ae ode sk Pe cence ew viewes's - Alcohols, esters, and ethers. 
TPT MICONIO S56 5's. bac’ Santas sdlde oh ees ... Alcohols, esters, and ethers. 
Methylene-para-toluidine ................+ Accelerators. 

NOPE) SP IMCING. Soc.o vax Soleus ocd vals cle acces Halogenated hydrocarbons. 
MRR ge ose ee ark. 2 cee ee ceed ores Silicate dusts. 

EST ea eNOS ree a in iad gh eae Sg Petroleum products. 
Ee a SE Ale ie eg a aa ga ir Silicate dusts. 

CHASES ERE soe eo ic cle aie oeies sen eeatce Dermatitis producers. 
EN HEM Cio aos we wis CE ee cee boa és ++ Silica dust. 

WEGIGGES SANG os <iced ese tless Sea ere are cig cite Silicate dusts. 
MongchlorobenZene 2.2.0.0. 66. sees ee ces Halogenated hydrocarbons. 
Monomethylamine ....... BM a Bees a sitet Amines. 

PGIERENEIIOS eh ded pois oie soe Cae ee re ate was iets Fluorides. 

Jie) 2 eee ae ear eae ea eo a on a Accelerators. 

jE ES eg oi eae epee arene ee Organic dusts. 

REA 5 Paar cy ca ee viaa ev eran Organic solvents. 
ot aaa nny rare rere . Coal tar products. 

We ENOL «= So ee 6 basins S60 be bs re gina ME Coal tar products. 
Naphthylmereaptan...divsseessees sees es Accelerators. 

ee cee Sete aee PUL twa. ore Other gases. 

UMM ec icc e pica Chelan eyes e's .. Accelerators. 

Nickel and its compounds............ «ses. Other metals. 

RO ECP a ae Cie ois e4s ae te we Pe CO Mineral acids. 

MPEOCEIHHOSE coal n ts Sec csc cues Sees Organic dusts. 


Nit ined | Sican ss oan eases Organic dusts. 

Qa ste ce Statens Sritek ac = eee gpa eee Alkaline compounds. 
Olele: acids .: andi eetis see eres Organic acids. 

Olive: offs <5 4a ctancikas. Gelber re Oils, fats, and waxes. 
Ofig oh ie el ee eee Silica dust. 

Opals seen. cos Thee eclieesieie eee eee Silica dust. 

Onxalit: acids sich apusite se er ona reaene Organic acids. 

Oxidesiof titragens. ..chedsaaceeeeee> eos Other gases. 

Ozpeerite 545. Sees oss eee correo meas Petroleum products. 

OBER Oe ek 38s Vis Re ee Es oes Other gases. 

Paitss soak Cs sir ck Sn MER Roam es Paints and enamels. 
Palladium and its compounds............-- Other metals. 

Pali Otley a ean seein se ee nee eae Ras Oils, fats, and waxes. 
PANRE Soe cos vents Rada anges Mae eee Organic dusts. 
Paradichlorobenzene | 2. waiass «seh tees vs Halogenated hydrocarbons. 
ish oC, eae See eee Sch Aiee al each meornate ey Petroleum products. 
Paratormaldehyde ys }4505tssncussieamekenses Aldehydes. 

Pere tite teeta tt hess a9 co eee anes steel eneee Sows > Aniline and its compounds. 
Para-nitrosodimethylaniline ..........++--. Accelerators. 
Para-phyenylenediamine ........-se+-eeee Accelerators. 

Paral ckt Sascatines nei dewbentiegees as Oils, fats, and waxes. 
Penthachiotenia canner cies are oreeeias ape Halogenated hydrocarbons. 
POtROLE Tia CUM GI a fare Scots 3 Sispsieiaere-sceteinin ePatoce >> Organic solvents. 
Pharinacenical bi: 520.7 jes d os ocane mn en Medicinals. 

SPOTL cstae, 6) eke Ser pc's meee panes Coal tar products. 
PSH TEES: 5 scores ean ies = - Coal tar products. 
PRospHate TOC vs iin ais pis dens shen wee Non-silicious dusts. 
PROSTIINE “aa clk: rote «wn has eee ewes Phosphorus and its compounds. 
PROSDROTIC OCI 52s iscs cog oc adanhen ee Mineral acids. 

Phosphortisi ic .% to scene. stew soem ase ommele eae Phosphorus and its compounds. 
Phosphorus pentoxide .n...). c.cciiccsnes soe Phosphorus and its compounds. 
Photographic developers... ........00s0e000s Dermatitis producers. 
PPCHEIIC IE pie so vaste Ro cres vines age xe Organic acids. 

PICHINS Lh Maa REO ey eM ads bigkes chow Re Re Halogenated hydrocarbons. 
Pate MGW Hee Bee 8 kes sind ass bho ree a Oils, fats, and waxes. 
PABEPITHE 2 pc PO Se SL cong ka eee ose Accelerators. 

Partebatirateestans teint wie eet cie bestevic lata us Min i ctacenapeeeie wane Petroleum products. 
Platinum and its compounds............... Other metals. 

PUTAS eos ok bide 040d bee Rer as Organic dusts 

POMACE Fe teats coin kaa voce Sa aan pean oes Organic dusts. 

Portland Meements ok mine .skis< scngilanien wiriea loos Silicate dusts. 

IR{oyeals elocay cM EEN, te OE Te ae Alkaline compounds. 
POtaAsenite OPOHNde. 5. Aciiy saa canpaneee> « Salts. 

Potassitimn+Carponate ss occmisncicsecemee anak . Alkaline compounds. 
Potassiii Chlorate. wk<scestes ccna daasus ss Salts. 

Potssenit GuloMmdes cs <. j.sk saneaancunaamee® Salts. 

POtaseitin “CVaniGe sien ss vs a vistas wee ra Cyanides. 

Potasisum <dichromatens: sccnucnwauieee Keiwe Chromium and its compounds. 
Potassitim hydroxides: i: sesssesaa caves . Alkaline compounds. 
Potassitind: irate <<. 6.55. ceakinw bagi ace eS 


Potassitim perchlorates: 4 «sans cea ve kos se va) ANB, 
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MIE Serco a cata Gerth cata ks un »+..+- Organic solvents. 

EN MME ohare Cui wie datein x we die e's cone v's Inks. 

IR MRR enn Nap esc ova sae Carbon monoxide. 

Breet MICS occ roy os wens cnc cca es eta ee Alchols, esters, and ethers. 
PCIE EUG Ss esc cds cs cess feces Other gases. 

TRE es cele ages 6 5 cpa seer anes Cyanides. 

Ug AR UAE SAA, Sie tial a ee - Silicate dusts. 

L214 SR ARG A 57 ea eae ig Bem cel rear CE Paints and enamels. 
Pyrethreum flowers... ..........scensedes . Organic dusts. 

EMER ecco tcc ie'y oo ak nck oh ee es alae! ars - Manganese and its compounds. 
RIMMER ret Ga iorc as wae secs eae eee eke Lacquers and varnishes. 
PES ree on ara coca an cic hea Ge ea Kink sie Silica dust. 

EC | OOS ee anny ao G4 ae Petroleum products. 
EN Las ar fis sce eek ea reeks oes Lead and its compounds. 
is Pe Girt cules Unt caer CRON TSG okies Oils, fats, and waxes. 
tains Rie awash anien bet a eek bls vio ae 8 Organic dusts. 
Resmate-of manganese..... 0... 50... eae Manganese and its compounds. 
MME che eGo res ac ubs sake ery veeKe® Coal tar products. — 
AMIE ese Sie ke as cs ee ee hn eee Accelerators. 

LSS (20) lier URE Lg ma PCA Ae inn Si Silicate dusts. 

| EE GE aD an See ne ae irae Pears Organic dusts. 

RARE aa Oe Scie Cie een trenton Mines See's Other metals. 

I esc be kee Tncgae are Tae tines wmeN we Organic dusts. 

Pee COMENE cic cco. Cie Gae cs he Ores vee Organic solvents. 

Pmneey wand SOLvETE sf se'b 2 ek bs Sees ovale Organic solvents. 

aD MIAOEIG bo ee ee ee eee a eek eee 6 Salts. 

SUPERIORS rac biccs ons’ e's sala sear e acle eee a ale ara Alkaline compounds. 
eau MCE AGIE! fac.cais as pine aisteee tN e gees Organic acids. 

OE SL ery ry ce tr oe pare Silica dust. 

MOUSE cata ays loc hres cree wee dap waiele Organic dusts. 

BICRE RS a aie Uke c'clardiet visa oe elses Slate lista ts" Non-silicious dusts. 
SClenitiin COMPOURAS >. see ce cece ce alesse Selenium and its compounds. 
SSTLT TTS ae el en Ra eee gag TAL coer arr ee Sata Medicinals. 

CUR orce dos Soe Rte Raa rea vel ate os Lacquers and varnishes. 
EMM CMORE A cy tas vos eek Ls eee e a eaes -+++ Dyes. 

NE SUINIEINE dds oars civ awide s Vem als wae ee se Oils, fats, and waxes. 
RRR OS arc te ca ee ras ea ee ee eee ee Silica dust. 

Saucon tetratuoride. .....6 6605. sis bweee eee Fluorides. 

PMMA. iduc ec ever dav esta MR eves Silicate dusts. 

REC Geos a eer ern Fo 2) le eee Organic dusts. 
+ Silver and its compouutds. 6.0 s2860 200.0%. Other metals. 

MEET CNAMM Rec es Secnd ope ea Ys tee at ey a ¥ ex Cyanides. 

ONES ect eas ties Fas ater cakar ee ely Sd asi <icies Silicate dusts. 

rahe Re EE pee ae Re IO OR gICiT Ler ara ere Silicate dusts. 

0 ERD lenient ae Daa ORD rs “ALA Seah e . Alkaline compounds. 

Soap stone..... a's Sars CNA REED ble . Silicate dusts. 

MNT BIE ae ons bo cen les Muse tale tee hens Alkaline compounds. 
Bodmin astamimte.s. 2: eter ee yeas ieee Alkaline compounds. 
Memmi AneMIOsle a as eae eee Antimony and its compounds. 
MGMItEMML DISUIIME: ofa cue os csk slut eae Ss ved Salts. 


clad eitihy ASE OPIGE ra iee tee es Deas Salts. 


Godin AcarbOnatens: & naekoe wire shite wien aes Alkaline compounds. 
SOM NCHLOLIde ee ois eee coe cinneln ais eh este Salts. 

SG OUMHY “CY AIMS | «6s poe psi onl so ye ree ee Cyanides. 

Sod :diChromate stica-saesisons veweee poco Chromium and its compounds. 
SOdititn = AUOrIdes-cctis «soe esiaein i Se ... Fluorides. 

Sodium hydrogen sulfate...........e+eeee. Salts. 

Saoiuin Hy hroxide, 5.5 s.saaeea eee hes es = Alkaline compounds. 
Spdsim ny pochlorite; sora, «oxi tense esese Salts. 

SOU Hitrales. ssc.a sos oeeole se emebiens sons Salts. 

Sous) PeEBOLAlG sas urs lwhv ee eras eee en es Alkaline compounds. 
SOditrie: silicate ssiviay sin cistesic s=venielamea sven bee es Alkaline compounds. 
SOnilseIBULIAREs <p yk Vo ae Pas tee Meee Pes cree Salts. 

Sau pin- pultides <. 5:4 ke ncloak sk cies ema ee ace Sulfur. 

eae ued aad s A a noi na wee Soest brean ss Alcohols, esters, and ethers. 
Oy CAIN OLS 80 Fg eb veh cg dee cakes wee Oils, fats, and waxes. 
SIRI a eae he ores aie nls, Seapaessen a ee iaeca ae Biewonere Accelerators. 

See a ns Chaos ua Gees tac ee Organic dusts. 

SUAIST Ee aoe MES ak Swe eae ee Dyes. 

I hel bade Rear Rg aR ae Dae Poa eatery eo Organic dusts. 
GaN Gn rae ae cs at (pace siatmare Bare aie Organic acids. 

SINCE addi a ide nel che a's «vies ciel cama kes's Inks. 

IanO S SOLVER, bisig bs Soe s Rte vo Organic solvents. 
SthaWerenata seo tina Hele weiee eee Ce Organic dusts. 
Strippiip Compounds 5 syncs 65. saww ews ee Alkaline compounds. 
SEs TPT SEES visieus, of coe oterstnesetctonsebecceinmeiepeeeles Other metals. 

Speed eh. lashale Sie’ ais FA ole aot Bae eee REO ee Dermatitis producers. 
SHUR GSIG ACN. i 2s avn cece Mem eam Reta Organic acids. 

Sr cillij bie pee retype sear e seme re Penn aaa Sulfur. 

ie Mrs eae sos. aisieta s<bodeueehea ss es Sulfur dioxide. 
SUlbuT nN OnOChl Older. jccnisa te meee Sea se: Organic solvents. 
Siltiummie MaciGiee tos + cuee eye ss a ritieatos mime eee Mineral acids. 
SUB sore Coe eiaseeri asses beae a ce aamen es Dermatitis producers. 
MAC etatN eat ea wisn ale we ae eeies see a Seis Silicate dusts. 

WAM iG a haces ae Se eae Rae BN Saie Be cee eh Oils, fats, and waxes. 
TAMAR aa Gaies sc ois sea e aoiss Apher -- Organic dusts. 
MATIC PACICG \intcsese eaitan ors Pe eR Te Ee Organic acids. 

AUT peer ee Ta aie Dichovaraliol dies ie: S aaie ister siete eamiaseis Petroleum products. 
artAtie CACM Gi ak bos .eca > es Sadie pales vies’ Organic acids. 
WeHIperablre CHANES. 5:15 ssamiane vaya tee espe Temperature change. 
eas oe eA ay a SNS abode ree pmke NS 55.5 Infections. 

eure PRU SEA cc x oi 0k san Sane wees eke > Lead and its compounds. 
Tetramethylthiuram disulfide.............- Accelerators. 
Tetramethyltriuram monosulfide............ Accelerators. 
CHOMCK . Cereus yc bas peda merase exis Accelerators. 

a GiOCaTDAIatGS + «i> Maenimaesteett Re ee Accelerators. 

SO CATDATTLICe are cue 5 va wise eA olae lend repace ioe Accelerators. 

EDT OME Ko Savers oles er ae wise eae Sole iG nba Accelerators. 

Minsand ts COMMOUNUS nari sc ce wis wm Aee cree Other metals. 

SE UGATERUIE y CMIEs ih aisis tore ctiscas ouaies ania vas Non-silicious dusts. 
MUNGMGR, 5 Glin cites e an tee ben ON ORAS Non-silicious dusts. 


Mi ODACCO MUUSterisa wale cites Geist Streets cate Organic dusts. 


I Si tecnrseh fu roe 8 8 Accelerators. 
ret ai eee Lr Benzol. 

a ee ee Halogenated hydrocarbons. 
Pu MMNOA MID OSINREG 5.04 ag dos cron ng (sic eco «base Coal tar products. 
TREN TE A SS tie a Silica dust. 
PUMMMMAFOIAMIINE SS oS cing eb vin vccan Sox one, Amines. 

Merumethylene elycol 5. ocd nce se oees ve Organic solvents. 

PRADO VISUARIGING os cd xia ars 4 0 exaaeee Accelerators. 

EMMY SNCSONRI Ci 6 esa als. ssa a's So a we Alkaline compounds 
DN er en oak, Sieh yok Silica dust. 

Tryod degreasing solvent.................. Halogenated hydrocarbons. 
Uranium and its compounds................ Other metals. 

NN tet ta tee os ee ot cs; 1! <n lahii wig <teeaten Organic dusts. 

MM RRA aie Beers ia Ven Accelerators. 

Vanadium and its compounds.............. ‘Other metals. 

(NS SEE es aire dees Seana Re ate ty ee Dermatitis producers. 
NE re 55. Sore ease ise Oued Organic solvents. 

Rt gts oy 2c ahs tes veedec saat Accelerators. 

Water proofing lacquers................... Lacquers and varnishes. 
NNN es OU oe, SS on ec oustOesihes Lead and its compounds. 
Sees on anes wea oes. Oils, fats, and waxes. 
NE UNCON ey colin x Son cc, so naeidewares Alcohols, esters, and ethers. 
(NESTE, gE Sasa PSO Ua nm Organic dusts. 

TOE CLORNEE dia « «0 diein uieredes aera Alkaline compounds. 

© 1 SEONG SpA RAPES rae OAR ete pen ee N Benzol. 

| SEATS eS a aS a I ei Organic dusts. 

Pe eee oa ree oe, Accelerators. 

Prmeramel ito COMMONS... ...... 22. 0<.- sss Other metals. 

RC ENMMEIES tees eos, Oe, Cyanides. 


Ziroconium and its compounds............. Other metals. 
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Table V is a list of occupations found in each minor industrial 
group. The major occupations of each group listed are found in Tables 
II to 116. Occupations similar to or the same as those indicated in the 
tables were combined with the major occupations for listing in the occupa- 
tional exposure tables. These combined occupations are indicated here in 
parenthesis following the major occupation under which they were listed 
in the occupational exposure tables. Occupations which did not have any 
direct relation to the group and those which constituted a very small pro- 
portion of the workers in that group are placed under “others”. As an 
example ‘“‘butchers” and “cooks” do not have any direct relation to the 
dairy industry and since they are few in number they are placed under 
“others”. All repairmen, boiler-room men, janitors, and workers charged 
with the upkeep of the plant are listed under “maintenance.” 


Table V. 


OCCUPATIONS ENCOUNTERED IN EACH MINOR 
INDUSTRIAL GROUP 


EXTRACTION OF MINERALS 
Coal Mines: 


Brakemen (riders), car droppers, clean up men, clerks, drillers (rock men), 
dumpers, laborers, loaders, motor men, mule drivers, operators, pickers (table men), 
pick miners, pumpers, recovery men, shooters, supply men, supervisors (foremen, 
superintendents), timber men (brattice men), tipple men, trackmen, truck drivers, 
other (bottom men, chemists, cutters, draftsmen, driers, filterers, pitmen,, safety 
directors, surveyors, trimmers, weigh masters), maintenance (blacksmiths, carpenters, 
electricians, engineers, firemen, lamp men, machinists, mechanics, oilers, painters, 
repairmen, welders, wiremen). 


Other mines 

(Chargers, crushers, drill men, hoist men, kettle men, laborers, loaders, opera- 
tors, puddlers, roof men, shooters, stone pickers, supervisors (foremen, superintend- 
ents), take off men, track men, truck drivers, other (bundle men, clerks, edge men, 
gin hands, kiln men, mixers, molders, paper hangers, rock driers, screen room men, 
tapen men), maintenance (coal passers, electricians, engineers, firemen, machinists, 
mechanics, millwrights, repairmen). 


CHEMICAL AND ALLIED INDUSTRIES 


Charcoal and coke 

Chemists, coke handlers (unloaders), dippers, engineers (pump tenders), fin- 
ishers, inspectors (weighers), laborers, mechanics (repairmen), operators, oven men, 
packers, sealers, supervisors, train crew. 


Exposives and ammunition 

Coaters, explosive makers (powder makers), fillers, finishers, laborers, mixers, 
operators, packers (box makers, wrappers), platers (washers), pressmen, super- 
visors, foremen, technical men (ballistic experts, chemists), maintenance (ad- 
justers, blacksmiths, engineers, firemen, janitors, machinists, salvagemen, sweepers). 


| 
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Fertilizer factories 


Acid makers (chambermen, relief men), acidulators (carboy men), baggers 
(hangers, sewers), burners, car men, cookers (greasemen, melters, tallow men, tank- 
age men), extractors (pressmen), fertilizer men (dolomite men, potash men, screen 
men, sulfate ammonia men), grinders, laborers (utility men), lead burners, loaders, 
mill men, mixers, operators, packers, pitmen( den men, drillers, dynamiters, elevator 
men, excavators, holemen), receivers (store room men), shippers (clerks), skinners 
(butchers), supervisors (foremen, managers, process men, superintendents), truck- 
ers (cranemen, rollers, tractor men, wheelers), weighers (checkers), other (chemists, 
printers, sample men), maintenance (carpenters, electricians, engineers, firemen, me- 
chanics, millwrights, oilers, repairmen, sweepers, watchmen). 


Paint and varnish 

Cleaners, fillers, grinders (millmen), inspectors, laborers (floormen, utility men), 
mixers (paint makers), operators (tenders), painters (decorators, dippers, finishers, 
sprayers, stylists), pressmen, printers (apprentices, cutters, feeders, typesetters), 
pumpers (filterers), receivers, shaders (blenders, color matchers, formulators, tinters), 
shippers (assemblers, clerks, labelers, packers, stencil markers, stockmen, storage 
men), supervisors (foremen, managers, superintendents), technical men (chemists, 
experimental men, laboratory assistants, sample men, testers), thinners, truckers 
(drivers), varnish makers (gum sorters, lacquer makers, melters, varnish cookers, 
varnish reducers), weighers (scale men), other (coopers, dish washers, driers, oil 
handlers, polishers, putty makers, salad girls, soap makers, stain makers, stainers, 
strippers), maintenance (carpenters, engineers, firemen, janitors, machinists, me- 
chanics, mill dressers, mill wrights, oilers, pasters, pipe fitters, porters, repairmen, 
service men, stampers, stone masons, twister, watchmen). 


Petroleum products 

Boiler makers, car loaders, cleaners (washers), compounders, grease makers 
(wax makers), laborers, mixers, operators, packers (fillers, warehouse men), pipe 
fitters (insulators, pipe cutters), refiners, still men (heaters, housemen, pumpers, 
tankmen, topmen), supervisors (foremen), technical men (chemists, testers), treat- 
ers, truck drivers, other (buffers, cooks, sprayers), maintenance (blacksmiths, car- 
penters, cranemen, electricians, engineers, firemen, janitors, linemen, machinists, me- 
chanics, painters, repairmen, salvagers, welders). 


Rayon 
Bleachers, chemists, coners, floormen, foremen, laborers, mechanics, spinners, 
tank men, maintenance (firemen, millwrights). 


Soap factories 

Assemblers (benchmen), bakers, cleaners (washers), compounders (wax 
makers), cookers, fillers, glycerine makers (refiners), laborers (loaders, utility men), 
material handlers, mixers (crutchers), operators, packers (wrappers), pressmen 
(plodders), printers, pumpers, receivers (clerks), soap makers (soap manufacturers), 
stampers (cutters), stock keepers, supervisors (foremen, superintendents), technical 
men (analysts, chemists, samplers), truckers, other (acidulators, coopers, draw off 
men, feeders, weighers), maintenance (blacksmiths, carpenters, engineers, finishers, 
firemen, machinists, millwrights, oilers, painters, pipe fitters, porters, repairmen, tin- 
ners, watchmen, welders). 


Blackings, cleaners, etc. 
Chemists, compounders, fillers (belt men, bottlers, feeders, lid men), laborers 


276 


(utility men), mixers, operators, packers (clerks, labelors, pasters, printers, shippers), 
supervisors (superintendents), maintenance (carpenters, firemen, watchmen). 


Chemicals (as such) 

Bricklayers (clay workers), brine tenders (bromine workers, tank men, tower 
tenders), catalizers, coopers, compressors, dryers, floormen, fillers (belt men, lid men), 
finishers (buffers, grinders, sanders), furnace men, generator chargers, laborers 
(shovelers), mixers, molders, operators, packers (wrappers), pan men (autoclaver's, 
evaporator men, powder men, sorters), platers, pressmen, printers, process men, 
pumpers, shippers (clerks, loaders, stock men, warehouse men), supervisors (fore- 
men, inspectors, superintendents), technical men (chemists, laboratory men, research 
men, testers), truckers, other (assemblers, burners, chippers, cleaners, color match- 
ers, cooks, kettle men, melters, refiners, soap makers, steamers, tube makers), main- 
tenance (ashmen, blacksmiths, carpenters, electricians, engineers, firemen, janitors, 
machinists, mechanics, millwrights, oilers, painters, pipe fitters, repairmen, tinners, 
tool and die makers, watchmen, water softeners, welders). 


Dyestuffs, inks 

Compounders, cookers, coopers, grinders, ice makers, laborers, matchers, millers, 
mixers, operators, pressmen, supervisors (foremen, superintendents), technical men 
(chemists, draftsmen), other (cleaners, clerks, nurses, truckers), maintenance (car- 
penters, engineers, janitors, pipe fitters). 


Matches 

Barkers, box makers, chemists, gaugers, laborers, mixers, operators, painters, 
panners, packers (wrappers), pressmen, supervisors, testers, other (dryers, grinders, 
stainers, stockmen), maintenance (machinists, truckers, welders). 


Patent medicines, drugs 

Assemblers (set up men), chemists, compounders, distillers, fillers (bottlers, 
cappers), grinders, inspectors, labelers, laborers, mixers, operators (attendants), 
packers (clerks, stock keepers, wrappers), pharmacists, preparers (cream makers), 
printers (cutters, pressmen), sealers (cementers), supervisors (executives, factory 
managers, foreladies, foremen, managers, office workers, superintendents), tablet 
makers (capsule makers, tablet coaters, tablet room keepers), technicians (parasitolo- 
gists), weighers, other (bottle washers, dryers, leather workers, melters, vulcanizers), 
maintenance (boiler men, carpenters, engineers, firemen, mechanics, painters, porters, 
sand blasters, tinners, watchmen). 


Other chemicals 

Chemists, dippers, drivers (doormen), fillers, formers, grinders (millers), ket- 
tlemen (refiners), labelers, laborers (utility men), loaders (catchers), mixers (paste 
mixers), operators, packers (sackers, wrappers), polishers, pressers (molders), press-* 
men, printers, shippers (clerks, store keepers), strippers, supervisors (foremen, su- 
perintendents), treaters (stillmen, borers), washers (cleaners), other (feeders, ink 
makers, steepers), maintenance (brakemen, engineers, firemen, janitors, machinists, 
mechanics, millwrights, repairmen, sweepers). 


CIGAR AND TOBACCO FACTORIES 


Cigars and tobacco 

Cigar makers, cutters, dippers, feeders, labelers, laborers, mixers (cookers), 
operators (machine operators), oven tenders, packers (bulkroom men), sorters, tip- 
pers, maintenance (electricians, engineers, firemen, mechanics, millwrights, sharpen- 
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ers), bench makers, pookkeepers, breakers, cartoners, carriers, casers, clerks, coopers, 
dryers, executives, fillers, floorladies, floormen, fluffing men, foremen, graders, in- 
spectors, porters, rollers, sprayers, stampers, steamers, strippers, superintendents, 
weighers. 


CLAY, GLASS, AND STONE 

Brick and tile 

Brick layers (brick masons, patchers), drillers (augermen), drivers (brakemen, 
haulers, mule drivers, truckers), drawers (pullers, shaders, sorters), firemen (ash- 
men, attendants, burners, kiln tenders), finishers (drummers, patch crewmen, round- 
ers, spongers, stampers, trimmers), glazers (sprayers), hackers (breakoff men, car- 
riers, cut off men, off bearers, pick off men, table men, take off men), kiln setters 
(fillers, kiln loaders, kiln men, placers, ringmen, set gang men, setters), laborers 
(clean up men, gin hands, track men, yard men), loaders (unloaders), miners (dy- 
namiters, jack hammer men, shooters, timbermen), molders (branchers, casters), 
operators (auger men, brick makers, cutters, extruders, machine men), pan men 
(chargers, crushers, dilly men, dump men, feeders, grinders, mixers), puggers (drum 
men, millers, millmen, mud makers, mud panmen, pug millers, temperers), pressmen, 
pitmen (clay diggers, clay winners, donkey drivers, shovel operators), sealers (door 
builders, plastermen), screen men (bin men), shippers (clerks, packers, samplemen, 
storage men), supervisors (ceramic engineers, foremen, superintendents, technical 
men, watchers), transfer men (carriers, truckers), wheelers (burnt gang men, con- 
veyors, jackasses, pushers, truckers), other (benchmen, brushers, checkers, chemists, 
inspectors, pattern makers, sagger men, saw cutters, water boys, weigh men, visemen), 
maintenance (attendants, blacksmiths, boiler tenders, box makers, carpenters, die 
makers, engineers, janitors, machinists, millwrights, oilers, pattern makers, plumbers, 
pumpers, repairmen, sawyers, screen makers). 


Glass factories 

Assemblers (benchmen, bench workers), benders, blowers, carry-in-boys (utility 
workers), chemists (laboratory men), crack off boys, cutters, decorators (artists, 
painters, sprayers, stencilers, transferers), engravers, etchers (dippers), examiners, 
feeders (transfer men), fill men, finishers (scrappers, trimmers), furnace men 
(skimmers, tankmen), gatherers, glaziers, grinders, laborers (helpers, job change 
crew, wheelers, yardmen), layers, lehr tenders (lehr waxers), melters, mirrors 
(silverers), mixers (weighers), molders (bottle makers), operators, polishers, press- 
ers, sand blasters (blasters), sealers, setters, shippers (packers), shop boys, strippers 
(inspectors), supervisors (foremen, managers), truckers, unloaders, washers, other 
(autoclave men, brick layers, cooks, constructors, cranemen, cullet men, drawers, 
ladlers, liners, markers, mold makers, off bearers, pattern makers, platers, printers, 
rack up men, sand graders, sandmill men, seamers, set up men, wheel dressers), main- 
tenance (blacksmiths, carpenters, electricians, engineers, firemen, machinists, me- 
chanics, pipe fitters, plumbers, repairmen, tinners, tin smiths, welders). 
Glass mirrors 

Artists (coaters), bevelers (grinders), blasters, cleaners (washmen), engravers, 
fitters, glaziers (apprentices, cutters, glass cutters), mirror makers, operators, packers, 
polishers (buffers, smoothers), pourers, silverers (platers), other (benders, chemists, 
designers, inspectors, laborers), maintenance (engineers, firemen, millwrights). 


Lime, cement, and artificial stone 
Baggers (checkers, packers, sackers), burners (clinkermen, crew men), casters 
(block makers, builders, concrete workers, finishers, wiremen), cement makers, chem- 
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ists (analysts, samplers, testers), cleaners (brushers), decorators, dippers (sprayers), 
dryers, feeders, grinders (blenders, crushers, millers, raw blenders, weighers), labor- 
ers (coal handlers, relief men, shovelers, utility men, yard men), material men (buggy 
men, dumpers), miners (blasters, drillers, sealers, shooters, tipplemen), mixers, 
molders, operators (conveyors, motor operators, tenders), pit men (silo men), pullers, 
supervisors (executives, foremen, overseers, proprietors, superintendents), track men 
(brake men, cagers, hook up men, motormen, mule drivers, switchmen), truck 
drivers, unloaders, vault builders, warehouse men (clerks, receivers, stock men, store 
keepers), wood workers (cabinet makers, pattern makers), other (artists, binmen, 
off bearers, pressmen, stripers, tunnelmen), maintenance (blacksmiths, boiler tenders, 
carpenters, electricians, engineers, firemen, greasers, janitors, machinists, mechanics, 
millwrights, oilers, painters, pipe fitters, pump tenders, repairmen, sweepers, watch- 
men, water softeners, welders). 


Marble and stone yards 

Crane men (car loaders, hookers), cutters (copers, engravers), draftsmen 
(markers), drillers, inspectors, laborers, operators, planers, polishers (finishers), 
quarry hands, sand blasters (blasters, layout men), sawyers (saw helpers), slabbers, 
supervisors (foremen, managers), truck drivers, other (clerks, sculptors), main- 
tenance (blacksmiths, engineers, firemen, machinists, millwrights, tool grinders). 


Potteries 

Batters, bench workers, blungers (clay grinders, filter press men, mixers, op- 
erators, puggers, slip makers), carriers (mold runners, shelvers), casters, cleaners 
(washers), decal girls (trimmers, varnishers), decorators (artists, guilders, liners, 
stripers, tinters), dippers, finishers (brushers, clippers, dressers, fettlers, spongers), 
glaze makers (glaze mixers, mill men), glazers, grinders, hand clay workers (jar 
makers, sink makers), handle men (handlers, stick up men), jiggermen (clay turners), 
kiln operators (kiln firemen), kiln setters (kiln drawers, kiln loaders, kiln placers), 
laborers (handy men, loaders, unloaders, yard men), molders, mold makers (molders), 
operators (insulators, turners), pressmen (pressers), printers, saggermen (sagger 
mixers), selectors (inspectors, sorters), shippers (packers, receivers), sprayers, stock 
men, supervisors (foremen, managers, superintendents), technical men (ceramists, 
chemists), tile cutters (tubers), truckers, other (assemblers, core makers, driers, 
pattern makers, platers, miners), maintenance (carpenters, engineers, firemen, jani- 
tors, machinists, painters, plumbers, polishers, repairmen, tool makers, welders). 


Asphalt and roofing materials 

Asphalt makers, beaters, burners (drier men, furnace men), chemists (testers), 
cleaners (clean up men), cutters, inspectors, laborers, mixers (agitators), operators, 
still men (heaters), supervisors (foremen, superintendents), varnish makers (grind- 
ers, putty makers, sample makers), warehouse men (clerks), other (dust men, fillers, 
tar distributors), maintenance (engineers, firemen, machinists, mechanics, millwrights, 
oilers, watchmen, welders). 


Other clay, glass, and stone 

Assemblers, burners (calciners, coal wheelers), cutters, drillers, feeders, (stone 
pickers), finishers, glazers, inspectors (testers), kiln tenders (blowers), laborers 
(clean up men, yardmen), locomotive men (brakemen), mill men, miners (cagers, 
dumpers, loaders), mixers, molders (setters), operators, packers (bundlers, labelers), 
puddlers, screeners, sealers, slitters (bevelers, slit formers), shippers (stock keepers, 
clerks), supervisors (foremen, superintendents), other (bushers, chemists, pitmen, 
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samplers, truck drivers), maintenance (blacksmiths, carpenters, engineers, firemen, 
machinists, mechanics, millwrights, oilers, painters, repairmen, watchmen). 


CLOTHING 
Gloves 
Cutters, dippers, driers, measurers, operators, seamstresses, shippers (clerks, 
packers, printers), turners, utility men, other (foremen, inspectors, pressers, quilters, 
winders), maintenance (firemen, janitors, machinists). 


Hats and caps 

Blockers, cutters, engineers, finishers (slickers), inspectors, operators, pressers 
(curlers, flangers), sewers (binders), shippers (packers, stock boys), sizers, super- 
visors (managers, superintendents), trimmers. 


Shirts, collars, and cuffs 

Cutters (trimmers), dyers (bleachers), markers, packers (clerks, sorters), 
sewers (operators), spreaders (folders), other (artists, examiners, floorladies, vul- 
canizers), maintenance (engineers, firemen, machinists). 


Suits, coats, and overalls 

Bus boys (floor girls), cementers, cleaners (brushers), collar makers (glazers), 
cutters (trimmers), designers (drafting men), hat makers (blockers), inspectors, 
jewelers (assemblers, die makers, enamelers, engravers, molders, platers, polishers, 
pressmen, scabbard makers), laborers (bailers), markers (layout men), pressers, 
printers, sewers (operators), shippers (clerks, packers, stockmen), supervisors (fore- 
ladies, foremen, superintendents), tailors (bushelmen, pinners), other (artists, din- 
ning room girl, glass workers, luggage makers, pastry makers), maintenance (en- 
gineers, firemen, janitors, machinists, porters, repairmen, tinsmiths). 


Women’s ljght clothing 

Bundlers, cleaners (finishers, spotters, washers), cutters (trimmers), designers 
(pattern makers), dyers, examiners, knitters, loopers, markers, operators, pressers, 
set up men, sewers, spinners, spreaders (folders, layers, pilers), stock keepers (clerks), 
supervisors (foreladies, foremen, managers), other (artists, laborers, pickers, stamp- 
ers), maintenance (mechanics, porters, repairmen). 


Fur goods 

Cleaners, clerks, cutters, designers, finishers, floor boys, floor ladies, fur matchers, 
furriers, glazers, joiners, liners, managers, nailers, operators, repairmen, sewers, 
squarers, storers, tailors. 


Other clothing 
Cutters, mechanics, operators, padders, shippers (packers, clerks, stencilers, 
stock keepers), other (painters, shapers). 


FOOD AND ALLIED INDUSTRIES 

Bakeries 

Bakers, bench men, cake makers (pastry men), chefs (fryers), dividers (dough 
slitters), icers (coaters, finishers), fillers, greasers (pan men), laborers (utility 
men), make up men (fabricators), mixers (batchmen, blenders), molders, operators, 
oven men, packers (wrappers), peelers, salesmen (clerks, sandwich girls, store 
keepers, waitresses), scalers (weighers), sealers, supervisors (department heads, 
executive, floormen, foremen, superintendents), truck drivers (truck loaders), washers 
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(clean up men, porters), other (chemists, crumb makers, printers, receivers), main- 
tenance (carpenters, electricians, engineers, firemen, janitors, machinists, mechanics, 
oilers, painters, pipe fitters, repairmen, watchmen). 


Dairy products 

Bottlers (fillers), bench workers, butter makers, cheese makers, clerks (case 
chargers, checkers), dairymen, ice cream makers (coaters), laborers (utility men), 
milk handlers (dumpers, receivers, swing men, truck drivers), mixers, operators, 
pasteurizers, supervisors (executives, foremen), technical men (samplers, technicians, 
testers), washers (cleaners, feeders), weighers, wrappers (packers), other (butchers, 
cooks), maintenance blacksmiths, carpenters, engineers, firemen, greasers, horse 
shoers, mechanics, millwrights, painters, porters, service men, stable men). 


Candy 

Bottlers, candy makers, cleaners, cookers, decorators, dippers (coaters), dis- 
tributors (runners, truckers), fillers, laborers, mixers, (batchmen), molders (pour- 
ers), operators, packers (wrappers), roasters, rollers, roughers (finishers), super- 
visors (foremen), table men, weighers, other (blanchers, chemists, printers, sorters), 
maintenance (box makers, engineers, firemen, grinders, janitors, machinists). 


Flour and grain 

Baggers, bag handlers (dumpers, feeders), cleaners (blowers), drivers (haul- 
ers), driers, fillers (beltmen, cappers), laborers, millers (elevator men, grinders), 
mixers (blenders), operators, printers (compositors), scale girls (checkers), shippers 
(clerks, loaders, packers, receivers, storage men, warehouse men), supervisors (fore- 
men, managers), other (artists, chemists, salesmen, tube makers), maintenance (en- 
gineers, electricians, firemen, machinists, mechanics, oilers, painters, pipe fitters, re- 
pairmen, sweepers, tinners). 
Slaughter and packing houses 

Benchmen, boners, butchers, casing men, cooks, cooler men, curers, cutters 
(chippers, twisters, slicers, splitters, trimmers), grinders (mixers, millers), laborers 
(lifters, utility men, yardmen), operators, packers, processors (picklers, salters), 
renderers (lard men, tank men), sausage makers (linkers, stuffers), shippers, skin- 
ners, slaughterers, smokers, supervisors (bookkeepers, checkers, executives, foremen, 
inspectors), truck drivers, warehouse men (clerks, provision men, salesmen), washers 
(attendants), other (bakers, coopers, hidemen, pressers, singers, testers), mainten- 
ance (boiler men, engineers, firemen, laundrymen, mechanics). 


Ice manufacture 

Bottlers, engineers, foremen, ice makers, ice pullers, laborers, mixers (crushers), 
operators, storage men, truck drivers, maintenance (blacksmiths, carpenters, coal 
men, mechanics, painters). 


Liquor, beer, and wine 

Agers, bottlers (carbonizers, fillers), brew masters, cellar men (rackers), chem- 
ists, compounders, cutters, fermenters, finishers, kettlemen (beer makers, yeastmen), 
laborers (yardmen), loaders (packers), millers (mill men), operators (distillers, 
still operators), pitchers, storage men, supervisors (foremen, superintendent), utility 
men, washers (cleaners, feeders), other (clerks, filterers, ice makers, inspectors, 
weighers), maintenance (carpenters, electricians, engineers, firemen, grinders, me- 
chanics, oilers, painters, plumbers, pipe fitters, porters, repairmen, tank liners). 
Soft beverages 

Bottlers (fillers), laborers, mixers (chemists, extract men), shippers (carton 
makers, labelers, packers, pasters), soakers, supervisors (foremen, managers), 
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washers, maintenance (carpenters, firemen, machinists, painters). 


Other foods 

Bakers, bottlers, candy makers, chemists, cookers (meatball makers), com- 
pounders, cutters, feeders (dumpers), fillers (stuffers), grinders (millers), inspec- 
tors, laborers, loaders, mixers (blenders), operators, packers (sealers, set-up men, 
wrappers), printers (pressmen), processors (bleachers, churners, mustard makers, 
pasteurizers), refiners, roasters, scalers (weighers), shippers (clerks, pasters, stock 
keepers, truckers), sorters (graders), sprayers, supervisors (foremen, managers, 
superintendents), washers (cleaners), other (catchers, chipmen, crushers, driers), 
maintenance (carpenters, coopers, electricians, engineers, firemen, mechanics, mill- 
wrights, oilers, painters, porters, welders). 


IRON AND STEEL 
Agricultural implements 
Assemblers, core makers (core pasters), electricians, foremen, forgers (black- 
smiths, hammermen, heaters, temperers), furnace tenders (oven tenders), grinders 
(polishers), laborers, machinists (tool and die makers), molders, operators, painters, 
pattern makers, pourers, sand blasters, trimmers, welders, wood workers, other (in- 
spectors, labelers, setters), maintenance (mechanics, repairmen). 


Automobile factories 

Assemblers (vise workers), banders, body builders (metal workers), carpen- 
ters (wood workers), cementers (insulation men), chippers, core makers, cupola 
tenders (furnace tenders), driers, electricians, engineers, forgers (blacksmiths, ham- 
mer men, roller men, straighteners), grinders (finishers, sanders), heat treaters (an- 
nealers, hardeners, heaters), inspectors, laborers (loaders, mill hands, steel handlers), 
machinists (tool and die makers), molders, operators, painters (sprayers), pattern 
makers, picklers (cleaners, unloaders), platers, polishers (rubbers), pressmen 
(blankers, stampers), riveters, sand blasters, shippers (clerks, stock room men), 
solderers, spark plug builders, supervisors (foremen, managers), technical men 
(chemists, experimental men, testers), upholsterers (cloth layers, cutters, sewers, 
trimmers), washers, welders (burners), other (adjusters, brush reliners, cooks, gas 
house men, kitchen workers, mixers, printers, spring makers, winders), maintenance 
(boiler men, coal crushers, firemen, janitors, mechanics, millwrights, oilers, pipe 
fitters, porters, repairmen, watchmen). 


Blast furnaces and steel rolling mills 

Annealers (normalizers, temperers), Bessemer men, blockers, boiler makers, bot- 
tom makers (brick layers), brass men, catchers, chippers, cleaners (washers, wipers), 
core makers, crane men, cupola chargers, doublers, draw men (observers), feeders, 
furnace tappers, furnace tenders (melters, stove tenders),galvanizers, gin men, 
grinders (emery wheel men, sanders), heater men, hot enders, inspectors (checkers), 
keepers, laborers (crew men, floor men, plant men, section hands, shovelers, spell men, 
utility men), ladle men (pourers), loaders, machinists (reamers, tool and die makers), 
mill hands, mixers, molders, open hearth men, operators, other steel workers (benders, 
builders, bundlers, burners, finishers, gaugers, hookers, hot workmen, manipulators, 
metal workers, off bearers, pit men, riggers, scarfers, set up men, shreaders, slitters, 
stackers, tapering men, tippers, tong men, trimmers), picklers (acid men, pack up 
men), pressmen, pump men, reelers, riggers, rollers, roughers, rulers, shake out men, 
shear men (saw men), shippers (clerks, packers, stencilers, stockmen), straighten- 
ers, supervisors (foremen, superintendents), switchers, technical men (analysts, 


282 


chemists, metallurgists, samplers, testers), truck drivers (motor men, tractor drivers, 
transfer men), winders (spoolers), other (balers, box makers, cinder snappers, closers, 
conveyors, crushers, disbursers, driers, dumpers, etchers, extractors, flask men, hoist- 
ers, levelers, lid men, lime men, liquor makers, locomotive men, luters, oven tenders, 
pattern makers, platers, pokers, printers, producers, pushers, reelers, regenerator 
men, rulers, saturator men, screen men, skid makers, slate shooters, sorters, still men, 
stranders, tracers, trestle men, trough men, tumblers, water tenders, weighers, wheel- 
ers), maintenance (ash removers, battery men, blacksmiths, carpenters, electricians, 
engineers, firemen, gas men, greasemen, janitors, lathe men, mechanics, millwrights, 
oilers, painters, pipe fitters, repairmen, sharpeners, stone masons, telephone men, 
tinners, welders). 


Car and railroad shops 

Bench workers, blacksmiths (forgers), boiler makers, carpenters (wood work- 
ers), core makers, engineers, erectors, furnace men (chargers, firemen), heat treaters, 
laborers, machinists (tool makers), molders, painters, pattern makers, repairmen, 
riveters, sand blasters, steel workers, washers, welders, cutters. 


Ship and boat building 

Electricians, engineers, insulators, machinists, painters, pipe fitters, punch men, 
riveters, sand blasters (blasters), tinners, welders (torch men), wood workers 
(joiners). 


Foundries 

Assemblers (bench workers), chargers (cupola chargers, loaders), chippers, 
cleaners (rattle men), core makers (core checkers), crane men, cupola tenders 
(furnace tenders, melters), cutters (gear cutters), drillers (sawyers), erectors (fab- 
ricating men), forgers (bolt headers, hammer men), galvanizers (tinners), grinders, 
heat treaters (annealers, hardeners), inspectors (testers), laborers (gang way men, 
handy men, weight shifter, yard men), machinists, millwrights, mixers, molders (sand 
slingers), operators (attendants), oven tenders (oven men), painters, pattern makers 
(apprentices), picklers (dippers), platers, pourers (dry floor closures, ladle men, 
pour off men), receivers, sand blasters, shake out men (dumpers, handlers), sheet 
metal workers (lay out men), shippers (clerks, packers, storage men), sorters, super- 
visors (foremen), technical men (blue printers, chemists, metallurgists, nurses, physi- 
cians, research engineers, tracers), tool makers, welders (burners), other (chain 
makers, cooks, finishers, flask men, hangers, metalizers, polishers, stock men, switch 
men, taperers, weighers), maintenance (blacksmiths, engineers, firemen, janitors, 
oilers, patchers, pipe fitters, plasterers, plumbers, porters, repair men, technicians, 
tinsmiths, watchmen). 


Welding, forging and heat treating 

Assemblers (bench assemblers, bench hands, bench men, boiler makers, fabri- 
cators, insulators, lay out men, steel fabricators, steel men, stone makers), appren- 
tices, casters (adjusters, die casters, die setters, die sinkers, molders, mold men, set- 
ters, set up men), chippers, cleaners (sanders and cleaners, tumblers, washers, 
wipers), crane men (truck drivers, truckers), cutters (saw men, sawyers, shearers), 
filers, finishers, forgers (blacksmiths, bulldozers, chain makers, drop forgers, hammer 
men, upsetters), furnace tenders (ash men, bakers, cupola chargers, cupola tenders, 
furnace operators, hearth men, heaters, melters, rivet heaters, runners, tenders, 
vitreous enamelers), grinders (die grinder operators, edgers, emery wheel men, 
roughers, sanders, sharpeners), heat treaters (annealers, case hardners, hardening 
men, hardeners, normalizers, metal hardeners, steel treaters, stiffeners, tempering 
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smiths, temperers), inspectors (testers), laborers (catchers, handy men), loaders (car 
loaders, machinists (bit men, drillers, iron workers, lathe hands, shapers, tool and 
die makers, tool drawers, tool dressers, turret lathe men), millworkers (mill hands, 
mill men, rollers, roll turners, runners, turners), millwrights, operators (beaders, 
broachers, flangers, hand screw men, instrument makers, screw makers, weavers), 
painters (dippers, fillers, grainers, seamers, sprayers, spray operators), pattern 
makers, picklers (acid men, acid treaters, dippers), pit men (pit shoveler), platers 
(electroplaters, galvanizers, nicklers, nickel platers), polishers (brushers, buffers, 
wheel setters), pressmen (press hands), riveters, sand blasters (abrasive men, blast- 
ers), sheet metal men (benders, metal benders, metal workers, sheet metal handlers, 
sheet metal workers, tinners, tinsmiths), shippers (clerks, packers), solderers (torch 
solderers), stock men (die stock clerks, stockers, stock room keepers), supervisors 
(control men, foremen, superintendents, managers, floor men), technical men (blue 
printers, chemists, draftsmen, experimental men, testers), tool and die makers, 
trimmers, welders (brazers, burners), winders (winders and cutters), wood workers, 
maintenance (blacksmiths, bottom makers, electricians, engineers, firemen, fitters, 
mechanics, oilers, pipe fitters, pipe workers, plumbers, porters, repairmen, stokers, 
sweepers, utility men, watchmen), other (bluers, bottlers, case makers, coil makers, 
cooks, core makers, croppers, drawers, driers, dry tumblers, die drawers, etchers, 
furnace installers, ink makers, instrument makers, insulators, loom makers, mixers, 
paraffin coaters, pasters, printers, saw makers, scale makers, scrap men, screen 
workers, spring makers, taperers, transfer men, weighers, wiremen). 


Machine shops 

Assemblers (bench workers, lay out men, wing assemblers), cleaners (tumblers, 
washers), cutters, etractors (reclaim men, separators), finishers, furnace men (hard- 
eners, oven tenders), grinders, inspectors, laborers, machinists (drillers, gear cut- 
ters), operators (sand blasters, stampers), painters (dippers, sprayers), picklers, 
platers, polishers (buffers), repairmen, sheet metal workers (metal workers, tin- 
ners), shippers (box makers, clerks, craters, packers, stock room men), supervisors 
(foremen, superintendents), tool and die makers, upholsterers, wood workers (car- 
penters, mill hands, mill room workers, pattern makers), other (draftsmen, glass 
men, frame makers, mill room workers, mixers, rib builders, roofers, screen makers, 
spring makers, technicians, truck drivers, wire drawers), maintenance (blacksmiths, 
brazers, electricians, engineers, firemen, handymen, mechanics, millwrights, oilers, 
repairmen, sweepers, watchmen, welders). 


METAL INDUSTRIES (Except Iron and Steel) 


Brass factories 

Assemblers (bench hands, set up men), cleaners (cleaning men, metal cleaners, 
rattlers, tumblers, washers, chippers), core makers (core pasters, core scrapers), 
cupola tenders (furnace men, furnace tenders, melters, smelters, chargers), grinders, 
inspectors (checkers), laborers (foundry laborers, handymen), machinists (lathe 
hands, millwrights, reamers, setters, tool and die makers, tool makers, toppers), 
mixers, molders, operators (cutters), oven tenders (oven men, heat treaters), paint- 
ers, pattern makers, platers (chrome platers, dippers, dryers, galvanizers, rinsers), 
polishers (buffers, finishers), pourers (metal carriers, metal pourers, pour off men, 
_die casters), sand blasters (blasters), shake out men (cut off men, wire pullers), 
shippers (packers, wrappers), sheet metal workers (tinners, cutters), supervisors 
(control men, executives, foremen, managers, superintendents), technical men (blue 
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printers, chemists, draftsmen, drivers, filers, metallurgists, photographers, testers), 
welders, other (cooks, cover sealers, first aid men, lead coaters, metal coverers, 
picklers, sand screeners, solderers, crane men), maintenance (blacksmiths, carpenters, 
electricians, engineers, firemen, mechanics, plumbers, repairmen, utility men, watch- 
men). 


Clock and watch factories 

Buffers (finishers, grinders), cleaners, cutters, machinists, operators, painters, 
platers, pressmen, repairmen, wood workers (cabinet makers), other (blasters, fore- 
men, melters, reclaimers, rollers, temperers). 


Copper factories 

Annealers (heater men, heat treaters), assemblers, cooper smiths, furnace 
tenders (melters), machinists, metal workers, operators, picklers (metal cleaners), 
polishers, rollers, tinners, welders, other (box makers, laborers, packers), mdinten- 
ance (blacksmiths, engineers, firemen, handymen, mechanics, oilers, repairmen). 


Jewelry 

Benchmen, casters, diamond cutters, dyers, enamelers, engravers, (stripers), 
jewelers (apprentices), manufacturers, messengers, polishers, stampers, stone setters, 
superintendents, tool and die makers, watch makers, other (melters, operators, 
platers). 


Lead and zinc 
Chemists, drivers, foremen, furnace tenders, laborers, molders, operators, press- 
men, shippers (clerks, packers, warehouse men), wheel dressers, winders). 


Tin and enamelware 

Assemblers (lay out men), baggers, beaders, brushers (scratch brush men), 
burners, cleaners (nickel scrubbers, washers), dippers, enamel makers, enamelers 
(final wrigglers, lay girls, mudders, patchers, stencil girls), foundry workers, 
furnace tenders (bakers, loaders, oven girls, oven men), galvanizers, grinders (frame 
makers, stoners), laborers, machinists (tool makers), metal workers, mixers, op- 
erators, painters, picklers (boil off men), platers (chrome platers, nickel platers, 
chrome rackers), polishers (buffers, flex polishers, pumicers), pressmen (shear men), 
rimmers, sand blasters, shippers (clerks, packers), smelters, solderers (stud set- 
ters), sprayers, stripers (wipers), supervisors (foremen, time study men, inspectors), 
technical men (blue printers, chemists), tinners, welders, other (cranemen, pick up 
men, salvagers, sorters), maintenance (carpenters, firemen, janitors, millwrights, 
oilers, pipe fitters, watchmen). 


Aluminum products 

Buffers (brushers, finishers, polishers), cleaners (dippers, washers), core 
makers, cutters, die casters, furnace tenders (alloy men, melters), grinders, hammer 
men, heat treaters, inspectors, laborers, machinists (die makers), molders (foundry 
workers), operators, painters (skimmers), pattern makers, reclaimers, shippers 
(clerks, labelers), spinners, supervisors (foremen, superintendents), technicians 
(chemists), trimmers, welders, other (cooks, wheel setters), maintenance (firemen, 
mechanics, millwrights, watchmen). 


Electroplating 

Foremen, grinders, laborers, packers (clerks), platers, polishers (buffers), 
sprayers (dippers), tinners, tumblers (dryers), washers, other (chemists, oven tend- 
ers, wheel men), maintenance (engineers, firemen). 
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Other 

Assemblers (bench men, drillers, fitters), carpenters, casters, cleaners (dippers), 
foundry workers (chippers, coremakers, pourers, molders, sand blasters), furnace 
men, grinders (metal filers), heat treaters (forgers), laborers, machinists (die 
makers, tool makers), metal workers, operators, painters, pattern makers, platers, 
polishers (buffers), pressmen (shearers), shippers (packers), solderers, spinners, 
supervisors (foremen), technical men (chemists, research workers), welders, other 
(bundlers, enamelers, engravers, fillers, sorters), maintenance (engineers, firemen, 
mechanics, repairmen). 


LEATHER 

Leather belt and goods 

Assemblers, creasers, curriers (finishers, polishers), cutters (skivers, trimmers), 
embossers (designers), gluers, harness makers (collar makers), inspectors, pad 
makers, painters, pressers, operators, sewers (case makers, cone makers, pocket- 
book makers), shippers (receivers, sorters, stockmen), other (edgers, planers, setters, 
scourers, stretchers, treaters), maintenance (engineers, firemen, janitors, mechanics, 
millwrights). 


Shoes 

Assemblers, brushers, buffers, builders, burnishers, cementers (gluers, table 
workers), cleaners, coverers, cutters, dippers, dispatchers, dressers, fillers, finishers, 
fitters (heel fitters), folders, heelers (breasters, heel cuppers), inkers (stripers), in- 
spectors, lasters (last pullers), layers, liners, markers, molders, operators, painters, 
pasters, polishers (slickers), reducers, repairmen, roughers (grinders), rounders, 
sanders, setters, shippers (clerks), singers, skivers, sprayers, stainers, stitchers, 
treers, trimmers, other (bleachers, bottomers, channelers, corders, crushers, driers, 
embossers, eyelet stayers, foremen, formers, laborers, pullers, rollers, rubbers, 
scrapers, shank placers, softeners, sorters, splitters, spoolers, stampers, stiffeners, 
testers, treaters, truers, wheelers), maintenance (carpenters, electricians, engineers, 
firemen, janitors, machinists, mechanics). 


Tanneries 

Bleachers, buffers (burnishers), embossers (grainers), grinders (mixers), 
laborers (yardmen), oilers (stuffers, wipers), operators, pasters (glazers, swabbers), 
scudders (shavers, unhairers), setters (ironers, jackers, resetters, rollers), shippers 
(stockers, stockmen), smutters (painters), soakers (pitmen, tumblers, vatmen), 
splitters, tackers (strippers), tanners (dippers, wringers), trimmers, washers, other 
(blockers, leachers, patchers, sorters, togglers), maintenance (engineers, firemen, 
millwrights). 


Trunks and suitcases 
Box makers, cutters, finishers, gluers, liners, luggage makers, markers, mount- 


ers, operators, painters, pattern makers, repairmen, sewers, maintenance (firemen, 
mechanics, watchmen). 


LUMBER AND FURNITURE 


‘Wood, wicker, and upholstered furniture 

Assemblers (bench men), cabinet makers (frame makers), carvers, cutters 
(sawyers), decorators (stainers, stampers), fillers, finishers, metal workers (benders), 
millworkers, operators, other wood workers (joiners, planers, shapers, wood work- 
ers), painters (dippers, sprayers), repairmen, sanders, shippers (clerks, wrappers), 
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springers (spring makers), supervisors (foremen, superintendent), trimmers, uphol- 
sterers (carpet layers, cushion makers, sewers), welders, other (cooks, designers, 
gluers, laborers, sample men, set up men), maintenance (electricians, engineers, fire- 
men, janitors, mechanics, watchmen). 


Metal furniture 

Assemblers (builders), buffers (polishers), core makers, cutters, finishers (rub- 
bers, surfacers), forgers (heat treaters), grinders, laborers, machinists (tool and 
die makers), mixers, molders, operators, painters (dippers, grainers, sprayers), 
platers, pressmen, printers, sanders (blasters), shippers (clerks, craters, stencil 
makers), sheet metal workers (benders), supervisors (foremen), upholsterers (cov- 
erers, seamstresses, trimmers), washers (cleaners), welders, wood workers (carpen- 
ters, off bearers, pattern makers), other (binders, chemists, chippers, driers, etchers, 
filers, fillers, formers, glazers, gluers, joiners, mounters, oven tenders), maintenance 
(engineers, firemen, millwrights, oilers, plumbers, porters, tinners). 


Other furniture 

Assemblers, cabinet makers, glaziers, laborers, machinists, metal workers (tin- 
smiths), operators, painters (finishers, sprayers), polishers (sanders), shippers (clerks, 
packers), supervisors (foremen, managers), upholsterers (sewers), welders, wood 
workers (cutters, joiners, mill workers), other (cleaners, detailers, oven tenders, 
rubbers, truck drivers), maintenance (engineers, firemen, janitors, millwrights). 


Planing and milling 

Bench men (assemblers), box makers, cabinet makers (sash makers), carpen- 
ters, coopers, foremen, glaziers, laborers, machine men (drillers), mill men (ma- 
chine hands, planers), nailers, operators, printers, sawyers (cutters), shippers (clerks, 
labelers), truckers, wood workers (pattern makers), other (cleaners, coverers, fin- 
ishers, glue men, matchers, rippers, sanders, shade makers, tail off men), mainten- 
ance (engineers, firemen, janitors, painters, plumbers, shop men, tinners, welders). 


Other woodworking 

Assemblers (installers, set up men), cabinet makers (wind chest makers), 
coopers (belly men, charrers, crozers, headers), coverers, finishers (rubbers), forgers 
(heaters), graders (sorters), grinders (polishers), inspectors, laborers (lumber 
men), operators, organ men (tuners), other woodworkers (blockers, concavers, 
carvers, carpenters, groovers, joiners, lathe men, lobers, planers, rounders, wood- 
workers), painters (dippers, setters, stainers), pattern makers, pressmen, regulators, 
sanders, saw men (cutters), shippers (clerks, packers), supervisors (foremen, man- 
agers), veneer men, wax workers, other (cobblers, cooks, drawers, filers, gluers, in- 
spectors, molders, nailers, platers, printers, pullers, riveters, scrapers, sewers, shapers, 
skinners, stretchers), maintenance (engineers, firemen, flushers, janitors, mechanics, 
millwrights, oilers, tinners, welders). 


PAPER, PRINTING, AND ALLIED INDUSTRIES 


Blank books and paper products 

Chemists, coaters (grinders), cutters (slitters, trimmers), foremen, laborers 
(utility men), machine tenders (end tenders, machine feeders), mixers (glue mixers), 
operators, printers (pressmen, sterotypers, typesetters), rewinders (reel men), roll- 
ers, shippers (packers, receivers), sorters (graders), waxers, other (artists, calender 
men, cooks, counters, embossers, engravers, folders, inkers, ink makers, loaders, 
nailers, paste makers, pasters, pattern finishers, platers, sample men, sheeters), main- 
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tenance (electricians, engineers, firemen, machinists, mechanics, painters, repairmen, 
watchmen). 


Paper and pulp mills 

Beater engineers (beater helpers), box makers, chemists, foremen, heaters, 
hookers, laborers (paper boys), machine feeders, mixers, operators (batch tenders, 
machine tenders), paper makers (paper mill operators), printers (pressmen, rule men), 
rotary men, shippers (balers, clerks, fillers, packers, stock men), sorters, truckers, 
other (embossers, gluers, knife men, labelers, lime men), maintenance (carpenters, 
coal handlers, electricians, engineers, firemen, machinists, mechanics, mill wrights, 
oilers, repairmen, watchmen). 


Paper box factories 

Assemblers (stayers), box makers (folders), coaters, corrugation men, cover- 
ers, cutters (band sawyers, scorers, slitters), die makers, feeders, foremen, heaters, 
inspectors, operators, pasters (gluers, tapers), printers (compositors, pressmen, type- 
setters), shippers (balers, bundlers, clerks, labelers, stencilers, wrappers), strippers, 
winders, other (chemists, finishers, liners, laborers, mixers, tappers, truckers, vul- 
canizers, maintenance (boiler room men, carpenters, engineers, firemen, janitors, 
machinists, mechanics, painters, plumbers, scrap men). 


Engraving and photographic work 

Artists, assemblers (bench workers), battery men, cutters, developers (errand 
boys, lithographers, washers), engravers, etchers, finishers, floor walkers, operators, 
photographers, photo workers (blue printers), platers, printers (compositors, feed- 
ers, pressmen, set-up men, type setters), proofers, routers, shippers (binders, case fill- 
ers, clerks, packers), supervisors (foremen, superintendents), wax casters (molders), 
other (designers, embossers, grinders, metal workers, sprayers, stenographers, testers, 
transfer men), maintenance (janitors, machinists, mechanics, painters, porters). 


Printing and publishing 

Assemblers (bench men), binders, case makers, cleaners (bucket washers, 
dippers, removers), compositors, cutters, electrotypers (electrotype finishers), engrav- 
ers, fly boys, folders, heat treaters, ink mixers, laborers (ink handlers, paper han- 
dlers, utility workers), linotype operators, make up men (lock up men), melters 
(metal men, smelters), operators, oxidizers, painters (artists, sprayers, tinters), 
photographers, photo lithographers (lithographers), platers, plate molders (casters, 
mat makers), polishers (grinders), pressmen (feeders), printers, proofers, shippers 
(clerks, packers, stock men, wrappers), stereotypers (monotype operators), super- 
visors (foremen, presidents), technical men (chemists, developers, negative retouch- 
ers), tool and die makers, type setters, washers, other (bakers, cooks, dump boys, 
oven tenders, pattern makers, planers, rulers, sealers, stampers, steel type makers, 
transfer men), maintenance (ash men, carpenters, firemen, janitors, machinists, 
mechanics, plumbers, repairmen, welders). 


TEXTILE 

Cotton goods 

Bleachers, calender men, cutters, dyers (dye men), inspectors (proofers), mill 
men (mixers), operators, printers, set-up men, shippers (balers, packers, stockmen), 
weavers, winders (spoolers), other (cement mixers, chippers, driers, folders, fore- 
men, handy men, laborers, sorters, splitters, turners, type setters, varnish men), 
maintenance (engineer, firemen, machinists, millwrights, porter, repairmen, watch- 
men). 
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Knit goods 

Adjusters, cutters, dyers, finishers, knitters, laborers, markers, operators, rip- 
pers, shippers, supervisors (foremen, superintendent), weavers, winders, maintenance 
(machinists ). 


Textile dyeing and finishing 

Brushers, chemists (druggists), coaters, color matchers, cutters, examiners, 
kettle men (dyers), laborers, mixers, nappers, operators, painters, rain proofers, 
shearers (balers), Spanishers, supervisors (foremen), washers, winders, other (dry- 
ers, finishers, grinders, soap makers, truckers), maintenance (ash handlers, carpen- 
ters, electricians, engineers, firemen, janitors, machinists, millwrights, oilers, pipe 
fitters, welders). 


Woolen and worsted 

Carbonizers, carders, dryers, dusters, dyers, finishers, floor men, inspectors 
(graders), laborers, mixers, operators, pickers, sorters, spinners, strippers, super- 
visors (foremen, superintendents), trackmen, truckers, vat men, washers (cleaners), 
other (attendants, bailers, cutters, extractors, knitters), maintenance (blacksmiths, 
carpenters, electricians, engineers, firemen, machinists, millwrights, oilers, oil men, 
painters, pipe fitters, repairmen, tinsmiths, watchmen, welders). 


Embroideries and laces 
Bobbin makers, cleaners, cutters, dyers, operators, strippers, winders. 


Tents and awnings 

Assemblers, cleaners, cutters (sawyers), examiners, foreladies, frame makers, 
laborers, lay out men, operators, painters (screen men, sprayers), pressmen, router, 
sewers, shippers (clerks, packers, stock men). 


Mattresses and bedding 

Assemblers (spring makers), cutters, finishers, operators, oven men (bakers, 
burners, sterilizers), pickers, renovators (cleaners), rollers, seamstresses (sewers, 
stitchers), shippers (balers, clerks, wrappers), supervisors (foremen, superintendents ), 
tick makers (fillers, tufters), upholsterers (cover men), other (beaters, feeders, in- 
spectors, laborers, salesman, temperers, truckers, webbers, weighers, woodworkers), 
maintenance (carpenters, firemen, janitors, mechanics, painters). 


Other textiles 

Cleaners (washers), coaters, compounders, cookers, cutters (chippers, tippers, 
trimmers), dyers, grainers, grinders, inspectors, laborers, mixers, operators, other 
clothworkers (batters, closers, combers, enders, folders, menders, openers, shade 
makers, tufters, turners), pickers, pounders, printers, pullers (preparers, spreaders), 
rullers, sewers (quilters, tailors), shippers (balers, clerks, packers, warehouse men), 
sorters, stuffers, supervisors (foremen, superintendent), other (assemblers, cabinet 
makers, chemists, enamelers, fillers, pattern makers, truckers), maintenance (carpen- 
ters, engineers, firemen, janitors, mechanics, millwrights, tinners). 


RUBBER 
Rubber tires 
Assemblers, baggers, balancers, bead makers, buffers, builders, cementers, 
cleaners (washers), compounders, curing men, cutters, finishers, grinders, heaters, 
inspectors, laborers (utility men, yard men), liners, machinists, mill men (rollers), 
mixers, operators (attendants), pattern makers, preparers, pressmen, printers (com- 
positors, stampers), production men, sand blasters, scrap men, shippers (binders, 
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checkers, clerks, packers, receivers, stock men, storage men, wrappers), splicers, 
spreaders, supervisors (foremen), technical men (chemists, experimental men), 
truckers, weighers, other (air bag builders, builders, burners, cooks, coverers, dippers, 
driers, dusters, fillers, inflaters, insulators, melters, molders, platers, sealers, setters, 
soapers, sorters, stainers, stamper, strippers, tank men, templet makers, tread remov- 
ers, treaters, tube formers, vulcanizers, weavers, wheelers), maintenance (ash men, 
blacksmiths, carpenters, coal passers, electricians, engineers, firemen, janitors, masons, 
mechanics, oilers, painters, pipe fitters, plumbers, repairmen, sprayers, tinners, weld- 
ers, watchmen). 


Other rubber factories 

Assemblers (bench men), buffers (polishers), compounders, coverers, curing 
men, cutters, decorators (markers, sprayers), developers, dippers, engravers, fillers, 
finishers, forming girls, grinders, inspectors, laborers, machinists (tool and die 
makers), mill men (calender men), mixers (weighers), molders, operators (attend- 
ants), platers, pressmen, printers (compositors, type setters), refiners, rollers, ship- 
pers (clerks, packers, receivers, storehouse helpers), stampers, stamp makers, strip- 
pers, supervisors (foremen), technical men (chemists, experimental. men, testers), 
trimmers, truckers (haulers), vulcanizers, washers (cleaners), other (acid men, ap- 
plicators, bakers, braider men, burners, cementers, cement makers, chippers, eye mak- 
ers, driers, facers, gummers, heaters, melters, modelers, mounters, nailers, pattern 
makers, preparers, rubber men, scrap men, shrinkers, soakers, soap stoners, sorters, 
splicers, spoolers, tumblers, warm up men, weavers, welders), maintenance (cat= 
penters, dusters, engineeers, firemen, mechanics, painters, repairmen, sweepers). 


MISCELLANEOUS MANUFACTURING INDUSTRIES 


Brooms and brushes 

Bleachers, branders, broom and brush makers, cutters, finishers, inspectors, 
laborers, operators, painters (dippers, dyers), sanders, scrapers (combers), sewers 
(stitchers), sorters, trimmers, other (blockers, buffers, foremen, mixers, nailers, 
shapers, staplers, woodworkers), maintenance (engineers, janitors, machinists, 
mechanics ). j 


Electrical machinery 

Assemblers (bench workers, builders), casters, chargers (gas chargers), clean- 
ers (washers, wipers), cutters (shear men), electricians, finishers, foundry workers 
(blasters, core makers, molders, pourers), furnace tenders (heaters, smelters), 
grinders, handlers, heat treaters, inspectors, insulators, laborers (utility men), ma- 
chinists (tool and die makers), metal workers, mixers, operators (attendants, mill 
men), oven tenders (bakers), painters (dippers, sprayers), pattern makers (cabinet 
makers, woodworkers), picklers (acid men), platers (galvanizers), polishers (rubber, 
brushers, buffers), pressmen, repairmen, sanders, setters, sharpeners (honers), 
shippers (box makers, clerks, packers, stock men), solderers, supervisors (foremen, 
superintendents), technical men (blue printers, chemists, experimental men, metallurg- 
ists, technicians, testers), trimmers, truck drivers, welders (brazers), winders, other 
(advertising men, artists, assorters, banders, batchmen, battery men, blowers, bottlers, 
burners, burnishers, caulkers, chefs, coaters, commutators, cut out men, degreasers, 
distillers, drillers, enamelers, etchers, eyeletters, floor girls, formers, gas makers, 
impregnators, knock out men, leather workers, letterers, loaders, mixers, model men, 
oxidizers, preparation men, processors, pumpers, reclaimers, riveters, sealers, sep- 
arators, setters, set up men, sign makers, slitters, spinners, stripers, tanners, tappers, 
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varnishers, waxers, weighers), maintenance (blacksmiths, carpenters, engineers, fire- 
men, grease men, janitors, laundry men, masons, mechanics, millwrights, patrolmen, 
oilers, pipe fitters, plasterers, plumbers, tinners, watchmen). 


Instruments 

Assemblers, bench workers (bench men), electricians, glass blowers, heat treat- 
ers, machinists (tool and die makers), operators, painters, printers (press feeders, 
type setters), sealers, supervisors (foremen, superintendent), technicians (dental tech- 
nicians), woodworkers, other (clerks, laborers, pattern makers, polishers, sawyers, 
scratchers, sheet metal workers, thermometer fillers). 


Gas and electrical fixtures 

Assemblers (bench hands), basers, carpenters, cleaners, coil benders, designers 
(artists), electroplaters, furnace operators, heat treaters (annealers, tool hardeners), 
inserters, laborers (handy men), machinists (tool and die makers), operators, paint- 
ers (dippers, finishers, sprayers, stripers), picklers, polishers (buffers, sanders), seal- 
ers, shippers (clerks, packers, stockmen), solderers, spinners, welders (brazers), 
other (beaders, cutters, foremen, frosters, markers, molders, oxidizers, printers, test- 
ers, trimmers), maintenance (engineers, firemen, machinists, millwrights, plumbers, 
repairmen, watchmen). 


Storage batteries 

Annealers (generator men), assemblers, burners, casters (molders, pourers), 
connectors, feeders, furnace tenders, grinders, inspectors, laborers, mixers, operators, 
painters (sprayers), pasters (paste makers), platers (zinc coaters), polishers, sep- 
arators, shippers (clerks, fillers, packers, sealers, stockmen, supply men, wrappers), 
solderers, stampers, supervisors (foremen), take off men, technical men (checkers, 
chemists, laboratory assistants, testers), truckers (drivers), other (battery chargers, 
battery men, bin room attendants, blockers, cleaners, celler men, compounders, cooks, 
coverers, detailers, dippers, drawers, floor men, loaders, pattern makers, planers, radio 
men, rebuilders, refiners, spinners, strappers, tampers, treaters, washers, wheelers), 
maintenance (blacksmiths, electricians, engineers, firemen, janitors, lathe hands, 
lubrication men, machinists, mechanics, oilers, pipe fitters, repairmen, safety men, 
service men, tinners, tool and die makers, welders). 


Dental supplies 
Bench workers, ceramists, dentists, errand boys, finishers, foremen, gold men, 
machinists, plaster men, set up men, technicians (chemists, laboratory workers). 


Optical goods 

Assemblers (bench men), blockers, cementers, cutters, delivery men, drillers, 
edgers, foremen, graders, grinders and polishers (buffers, roughers), operators, op- 
ticians, porters. 


Signs (non-electrical) 

Applicators, artists (letterers), assemblers, belt men, bill pasters, carpenters 
(cabinet makers, woodworkers), cutters, engravers, furnace men, operators, painters, 
polishers (brushers, finishers, roughers), printers (type setters), shapers, sheet metal 
workers, shippers (clerks, packers), sign makers (sign writers), other (bevelers, 
binders, coaters, etchers, mixers, pumpers, sample makers, sand blasters, washers), 
maintenance (engineers, service men). 


Toys and unclassified novelties 
Assemblers (bench men), cupola tenders, driers, fillers, finishers, grinders, in- 
spectors, laborers (handy men), machinists (tool makers), molders, operators, paint- 
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ers (artists, decorators, dippers, sprayers), pasters (mixers, stampers), rollers, sand- 
ers, shippers (clerks, labelers), woodworkers (pattern makers), other (chemists, 
cleaners, foremen, markers, millmen, nailers, platers, pressers, printers, riveters, 
welders), maintenance (carpenters, engineers, firemen, repairmen). 


Other manufacturing plants 

Annealers (hardeners), artists, assemblers (bench men), case makers (box mak- 
ers), cutters (sawyers), engravers, fillers, finishers, fly boys, grinders (sharpeners), 
laborers, leaders, machinists (tool makers), millmen, mixers, molders, mounters, 
operators, painters (blenders, dippers, screen men, sprayers), pen makers, platers, 
polishers, presses, pressmen, printers (stampers), roller makers, sanders, shippers 
(clerks, labelers, stock keepers), solderers, stringers, supervisors (foremen), tiers, 
transfer men (feeders), welders (brazers), wood workers (cabinet makers), other 
(balancers, blasters, blockers, checkers, chemists, cleaners, coilers, coverers, drillers, 
dusters, dyers, experimental men, fitters, graders, hammer men, heaters, hook makers, 
ink makers, melters, parts men, pasters, picklers, powder makers, ribbers, riggers, 
sewers, sifters, sorters, stamp makers, trimmers, tumblers, turners, weighers), main- 
tenance (blacksmiths, carpenters, engineers, firemen, mechanics, repairmen, watch- 
men). 
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